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ABSTRACT
Vygotsky argued that children's development is most likely to occur when, in the
course of collaboration, assistance is provided within their zone of proximal development
- the distance between what a child can achieve independently and what he or she can do
with the assistance of a more competent peer. This dissertation discusses the results from
a longitudinal investigation exploring the impact of learning in either a multiage or
traditional classroom on students' subject-specific academic self-concepts. Results from
a cross-lagged panel correlation analysis, testing the predominant causal flow from
subject-specific self-concepts to academic achievement are also described. Participants in
the study consisted of 189 first (106) and fourth (83) grade children who were drawn
from a public elementary school in Salt Lake City, serving predominantly EuropeanAmerican middle and lower middle class students. Eighty-one of the participants were in
a multiage classroom with the remaining 108 in a traditional classroom. Multiple selfconcept measures and a standardized achievement test were given to the participants
toward the beginning and at the conclusion of the academic year. Results indicated no
significant differences for math and reading self-concepts between the multiage and
traditional participants and the end of the academic year. Leaming in a multiage
classroom did not increase the participants math or reading self-concepts over the course
of the academic year. Significant differences were found as a function of setting for male
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participants. Fourth grade males in the multiage classroom reported significantly lower
control over performance scores at the end of the academic year compared to the fourth
grade males in the traditional classrooms. Results from the cross-lagged panel correlation
design demonstrated a causal flow from reading self-concept to subsequent reading
achievement, suggesting that perceptions of reading abilities cause future reading
achievement. The study did not show the same significant influence between math selfconcept and math achievement. The pattern of associations between math self-concept
and math achievement is more suggestive of a reciprocal relationship rather than a causal
one.
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CHAPTER I
INTRODUCTION
Being bottled up for seven hours a day, in a place where
you decide nothing, having your success or failure depend,
a hundred times a day, on the plan, invention, and whim of
someone else, being put in a position where most of your
real desires are not only ignored but actively penalized,
undertaking nothing for its own sake but only for that
illusory carrot of the future - maybe you can do it, and
maybe you can't, but either way, it's probably done you
some harm (Herndon, 1971, p.96).
Is gaining knowledge in a traditional classroom more efficacious in the
development of a positive academic self-concept compared to creating knowledge in a
multiage classroom setting? Do student's self-evaluations/descriptions of themselves as
competent learners increase from being placed in a multiage setting where learning occurs
as a function of collaborating with older and more competent peers?
In the current study, it is postulated that teaching strategies employed in a
multiage classroom will benefit the development of a stronger academic self-concept
compared to the teaching approach utilized in a traditional classroom. In other words,
students who are exposed to a teaching approach that encourages the interaction of
students of varying age groups and ability levels in learning school materials will have a
general increase in their levels of academic self-concept while those students who are
exposed to a traditional classroom environment will have no change in their academic
self-concept.

2
The rationale for this study is straightforward. In the traditional classroom,
teachers do not have time to individualize instruction to meet the needs of each student.
In a multiage setting, students are grouped with other students in an effort to encourage
collaboration between students of varying abilities and age groups. Thus, students are
exposed to different points of view and frames of reference challenging their current
understanding of the material and/or creating a new understanding of materials while
discussing their ideas with others. Students are active learners participating in and
creating the learning experience as opposed to passively absorbing the teaching
instructions. In a traditional, same-age, classroom there is limited opportunity for
interaction among the students with the teacher predominantly providing the learning
materials. Students are the recipients of their teacher's training. Multiage grouping stems
from Vygotsky's theory of cognitive development.
Lev Vygotsky (1966) argued that development occurs as a consequence of
instruction, play, help and learning, which takes place in collaboration with an adult or
more capable peers. His theory concerned the concept of the zone of proximal
development (ZPD) and internalization. According to Vygotsky (1962) the zone of
proximal development is the difference between a child's actual level of cognitive
development and the potential level of cognitive development the child can attain with
the assistance of an expert partner, such as an adult or in collaboration with more capable
peers. The distance between the actual and the potential is the ZPD. Certainly, as
students feel more confident interacting and collaborating on school materials with older
more capable peers their perceptions about their academic competency should increase,
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that is they should report more positive levels of academic self-concept; their academic
achievement should also increase.
Many theorists (Coopersmith, 1967; Piers, 1984; Brown, 1987) believe that selfconcept is a learned personality characteristic that is acquired inferentially. It is
cultivated out of our life experiences and is based, significantly, on the perceptions,
comments, and behaviors of individuals around us. From an educational perspective
then, it is apparent that "school experiences play a major role in developing students'
feelings about themselves, their skills, and their place in the scheme of life" (Brown,
1987' p. 46).
Defined as the way that one perceives and values him or herself, self-concept,
generally, is thcmght of as a meaningful personality construct. If self-concept is a learned
personality trait, then it seems important that attending to factors that may influence the
development of one's self-concept should be acknowledged in the classroom. According
to Rich (1982) "Teaching strategies that do not attend to self-concept will be ineffective
in accomplishing the designated cognitive objectives" (p.244).
As indicated in the literature, self-concept is positively and significantly related to
overall personal and social adjustment (Murphy, 1985; Sebring, 1984; Nunn, 1982;
Senning-Brown, 1982; and Rogers, 1980). School achievement, scholarly pursuits and
academic success are also strongly related to self-concept (Bandura, 1969; Martin, 1985;
Olivarez, 1985; Smith, 1985; Tucker, 1985; Finehout, 1983; Johnson, 1981; and Knoff,
1983). Students who experience academic success are inclined to perceive themselves in
a positive manner while those students who do not experience academic success tend to
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view themselves in a less positive manner. Because self-concept is a learned personality
trait coupled with a significant association with several academic factors that can
influence one's overall well being, studying factors that may influence one's academic
self-concept seems critical.
Further, because a major goal of education is to enhance and maintain positive
self-concepts, it is important to discern how students' self-concepts may differ as a
function of the students' learning environment, i.e., multiage versus same-age. The
purpose of this dissertation is to investigate, from the perspectives of Vygotsky's theory
of cognitive development, and Marsh/Shavelson's model of academic self-concept, the
various causal relationships and associations which may coexist between academic selfconcept and its various subject-specific facets, academic achievement and the type of
learning environment the child is embedded in, i.e., a multiage setting or traditional
classroom setting. If systematic differences exist across academic self-concept and/or
academic achievement as a function of learning setting, then assessment and teaching
approaches can subsequently be modified or redesigned to be more responsive to the
student's needs.
As a final note, there was a time the traditional classroom was considered
necessary to ready the individual for the "factory model" of work. Our society today is
quite different from the early nineteenth century. Individuals, today, are required to have
a broader range of skills and abilities including complex reasoning skills, creativity, selfdirection, self-knowledge and the ability to work cooperatively with others for solutions
to the problems facing the twenty-first century. School, therefore, must change not only
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to provide a setting for students of varying age groups, abilities, cultural and ethnic
differences to be an active part of the learning process, but to address the needs of today's
society and tomorrow's global community. To accomplish this new vision, schools need
to recognize the value of collaboration among peers in creating knowledge and making
decisions collectively.
Purpose of the Study
This investigation was designed to study the influence of learning school
materials, such as math, with the assistance of older and more advanced peers in a
multiage classroom setting on students' academic self-concept. This study is unique in
that self-concept is viewed as a multidimensional domain specific construct. As written
in the literature review, other research investigating factors influencing self-concept has
only studied general self-concept or academic self-concept from a unidimensional
perspective. This study was directed by the following exploratory questions:
1. Can the various facets of one's academic self-concept (e.g., math and reading)
be increased by learning school materials in collaboration with older and more advanced
peers in a multiage setting?
2. Would the self-concept of students increase as a function of learning in a
multiage environment, as measured by several standardized self-concept scales?
3. Would boys and girls, who experience learning in a multiage setting differ in
their academic self-concept and in their academic achievement from boys and girls who
did not experience learning in a multiage setting?
4. Does the increased level of academic self-concept result in an increased gain
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in academic achievement or is the progression more accurately described as one in which
the increased gain in academic achievement results in an increased level of academic selfconcept? Does the causal sequence operate in both directions, that is, is there a reciprocal
dependence operating between academic self-concept and academic achievement?
Null Hypotheses
As a result of these general questions the following null hypotheses were
developed:
H0 1.

There will be no significant difference in academic self-concept (math or reading)
between students who experienced learning in a multiage setting and control
group students who are exposed to learning techniques in a traditional classroom.

H 0 1.1 There will be no significant difference in academic self-concept (math or reading)
between female students who experienced learning in a multiage setting and
control group female students who are exposed to learning techniques in a
traditional classroom.
H 0 1.2 There will be no significant difference in academic self-concept (math or reading)
between male students who experienced learning in a multiage setting and control
group male students who are exposed to learning techniques in a traditional
classroom.
H 02

There will be no differences between the cross-lagged correlations of academic
self-concept and academic achievement, i.e., there is no causal relationship
between academic self-concept and academic achievement.

CHAPTER II

LITERATURE REVIEW
The following literature review is divided into five sections: general self-concept;
academic self-concept; the multiage learning environment; the traditional learning
environment; and, developmental theories concerning cognitive development, including
the Piagetian perspective of learning and development and the Vygotskian perspective of
development (ZPD) describing the Zone of Proximal Development.
Self-Concept
As written in the introduction, self-concept, in general terms, represents
perceptions of self as derived from self-attributions, interaction with significant others
and other experiential aspects of the social environment (Shavelson, Hubner, & Stanton,
1976). Self-esteem, on the other hand, is thought to be a more limited evaluative factor
of the broader self-concept term. Substantial empirical research addressing this
differentiation issue has been conducted (Marsh, 1993a), clarification of their separate
construct status, however, has not been definitively established, i.e., there appear to be no
valid differences between the two terms (Bracken, Bunch, Keith & Keith, 1992;
Shavelson, Hubner, & Stanton, 1976). Therefore, for this literature review, the terms
"self-concept" and "self-esteem" will be used in a synonymous manner.
Prior to the 1980's there was limited knowledge of the structure of self-concept.
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And, self-concept instrumentation was generally inferior resulting in the absence of a
well-grounded self-concept theory (Bryne, 1996). Therefore, literature pertaining to both
general self-concept and academic self-concept will consist of empirical studies
conducted after the late seventies and will only include those studies which have a
consistent definition and similar measurement. More specifically, those studies that
acknowledge both general self-concept as well as the multidimensionality of self-concept
and employ instruments measuring domain-specific dimensions of self-concept (e.g.,
general self-concept, academic self-concept, math self-concept, reading self-concept,
social self-concept, physical abilities self-concept, etc.) will be included in this literature
review.
This section of the literature review will describe the extent to which age, gender
and race affect responses to self-concept instrumentation in children and adolescents.
There is little research on specific facets of self-concept in the literature focusing on
developmental differences. According to Hattie, (1992, p. 132), however, there is a large
body of evidence suggesting that adolescents, "do not typically go through a crisis, rebel
against their elders, go through storm and stress, or have a torrid time" as was once
thought.
Are there consistent, observable differences in children's self-concepts solely as a
function of age? A number of studies have been conducted (Dusek & Flaherty, 1981;
Marsh, Parker & Barnes, 1985; Marsh, Smith, Marsh & Owens, 1988; O'Malley &
Bachman, 1983) providing support for a curvilinear age effect in general self-concept,
whereas there is an increase in self-concept during preadolescence, a decrease within
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early or middle adolescence, and another decrease during late adolescence and early
adulthood. A common element to each of these studies, however, is that only a limited
range of ages was studied within the preadolescent to early adulthood period, restricting
the generalizability of the findings.
In terms of different dimensions of domain-specific self-concept, Crain and
Bracken (1994) examined the responses of 2,500 students between the ages of nine and
19, to the Multidimensional Self-Concept Scale (MSCS: Bracken, 1992). Results
indicated that for the six domain-specific areas of self-concept age had no significant
effect. They did however, replicate the curvilinear effects found in earlier studies with
general self-concept. They found statistically significant mean differences with
preadolescents (10 and 11-year-olds) reporting higher self-concepts compared to the
adolescent students (15 and 16-year-olds). As noted by the authors, however, the mean
differences consisted of less than one-half of their average standard deviation. This
suggests that while a statistical significance may exist the qualitative significance of these
findings may be less meaningful for clinical relevance.
Susan Harter (1983) has hypothesized that general self-concept does not exist for
children prior to the age of eight. Marsh, Craven and Debus ( 1991 ), examined age
differences in self-concept with children between the ages of five and eight examining the
children's responses to the SDQI, for measuring non-academic self-concepts (physical
ability, physical appearance, peer relations, parent relations and general), general
academic self-concept, and English and math self-concepts. Results indicated that all
major factors were present with the entire age group and that age was significantly related
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to three scales: general school, parent relations and physical appearance. Self-concept
declined from kindergarten to third grade with only the linear effect of age being
significant. Again, however, none of the age effects accounted for more than 2% of the
variance in responses, suggesting that differences may not be qualitatively significant.
In terms of the findings indicating a decline in self-concept from preadolescence
to adolescence, Crain (1996) has suggested that age appears to affect children's
perceptions of their abilities as they progress to higher grade levels. This decline may not
necessarily be due to age, rather cognitive maturation that allows children to access
external feedback to evaluate their performance in various areas, i.e., they are more
objective in their ratings as they mature because they have learned to incorporate
feedback into their self-perceptions.
Gender historically has been placed as a major variable accounting for the
differences in children's and adolescent's behavior. Prior to the mid-eighties, however,
before multidimensional instrumentation was used for measuring self-concept, there was
no convincing data suggesting that girls' and boys' general self-concepts differed, at any
age. Today, several studies have found differences between males' and females' domain
specific self-concepts utilizing multidimensional instrumentation.
Marsh, Craven and Debus ( 1991) investigated gender differences in self-concept
with young children between the ages of five and eight. They analyzed children's
responses to the SDQI, for measuring non-academic self-concepts (physical ability,
physical appearance, peer relations, parent relations and general self-concepts), general
academic self-concept, and English and math self-concepts. Results indicated that young
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boys had significantly higher self-concepts of physical ability and relatively lower selfconcepts in physical appearance and reading compared to the same-age girls. Although,
the difference in self-concepts of physical appearance between girls and boys becomes
non-existent as the children grow older. The differences in self-concepts of physical
abilities between boys and girls was consistent across all age groups with the differences
between scores broadening as age increased. That is boys' self-concept of physical
abilities increased as age increased while as girls grew older their self-concept of physical
abilities became lower. Similar to age effects, this difference accounted for only around
2% of the variability in responses, suggesting that these differences may not be
qualitatively significant.
In terms -of older children, several studies have been conducted with similar
findings (Byrne & Shavelson, 1986; Marsh, 1987b; Marsh & Shavelson, 1985; Marsh,
Byrne & Shavelson, 1988; Marsh, Smith, Marsh & Owens, 1988; Stevenson & Newman,
1986). For adolescent students between the grades six and ten, data indicates that boys
reported having higher self-concepts of physical abilities, physical appearance and math
with smaller differences measured on the general self and emotional stability scales. The
girls reported higher self-concepts of same-sex relations, honesty-trustworthiness and
verbal abilities and smaller differences were measured on the general school and
academic scales.
It is important to remember that the magnitude of the differences in girls' and
boys' domain-specific self-concepts are not qualitatively significant to warrant changes in
instrumentation development or classroom pedagogy. The small differences, however,
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that do exist tend to parallel gender stereotypes. It is possible as females continue to
experience more prominent roles and success in the workplace and in recreational sports,
we may see interesting changes over time in the self-concept development of young girls.
Most studies, prior to the late eighties, investigating the effects of ethnicity in
children's and adolescents' self-concept suffer from a host of methodological problems,
in addition to the low technical quality of the self-concept instrumentation. The majority
of the studies (Hirsh & Rapkin, 1987; Lay & Wakstein, 1985; Osborne & LeGette, 1982;
Stenner & Katzenmeyer, 1976) focused primarily on the differences between the global
self-concept of white and black populations and the results were conflicting in terms of
the differences between these groups.
Today, research into ethnic differences in domain-specific self-concept reveal
minute differences between groups in overall self-concept and in other domain-specific
areas and have quite consistently shown variations in the self-concept of physical
appearance (Crain, 1996). Research has shown that Asian children tend to have the
lowest physical appearance self-concept, white children are in the middle, with black
children reporting the highest for physical appearance and abilities (Chang, 1975; Oanh &
Michael, 1977; Pang, Mizokawa, Morishima, & Olstad, 1989).
Crain and Braken (1994) in a large-scale cross-sectional study of more than 2,500
American students studied the effects of race on domain-specific self-concept. Results
indicated that black students reported significantly higher global self-concepts than did
white or Hispanic students, although, these differences reflect less than one-third standard
deviation. Responses also indicated that Blacks have significantly higher physical self-
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concepts compared to White or Hispanic students, although less than one-third standard
deviation. The authors concluded that both global and domain-specific self-concepts
appear to be relatively impervious to differences among students' ethnic backgrounds.
As with gender and age, the magnitude of the differences must be taken into
account; the differences are too small to suggest that any one racial group suffers from a
negative physical appearance self-concept or general self-concept relative to other groups.
Nonetheless, these findings could result from differing standards and values placed on
physical appearance and ability by various ethnic groups.
Academic Self-Concept
A review of the literature on academic self-concept reveals that there is no precise
definition of academic self-concept. Strein, (1993) has written, however, that use of the
term can be characterized by two elements common to most research, both of which are
consistent with the Shavelson model (Shavelson, Hubner & Stanton, 1976), which is
described below. First, academic self-concept reflects descriptive (e.g., "I like reading")
as well as evaluative (e.g., "I am good at reading") aspects of self-perception. Second,
self-perceptions associated with academic self-concept tend to focus on scholastic
competence, rather than attitude.
While self-concept theory has been constructed from four known perspectives (see
Byrne, 1984; Strein, 1993) the Shavelson model (Shavelson et al., 1976) has been the
most influential in the validation research associated with academic self-concept; it is the
most extensively validated model to date. The majority of the construct validation
research designed to test the theoretical structure of the model has centered on the
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academic component. The Shavelson model was later revised in 1985 and again in 1988,
labeled the Marsh/Shavelson model (Marsh & Shavelson, 1985; Marsh, Byrne and
Shavelson, 1988 ) and also in 1986, with a different model labeled the Internal/External
Frame of Reference model (Marsh, 1986).
The Shavelson model represents self-concept as a multidimensional and
hierarchically ordered structure, with general self-concept (global perceptions of self as a
person) at the apex. General self-concept is then split into two facets, academic selfconcept and non-academic self-concepts (emotional, physical, social). Academic selfconcept is split into four disciplines, English, history, math and science. At the base of
the model is actual behavior.
The theoretical concept underlying this model is that general self-concept is a
higher order factor that comprises multiple, domain-specific self-concepts, which are
correlated, but can be interpreted as separate constructs. Thus, general self-concept and
each of its related domain-specific facets are derived from items constituting each of their
separate subscales (Byrne, 1996).
The academic component of the model indicates that while general self-concept
should correlate with academic self-concept, academic self-concept with subject-specific
self-concepts, and general self-concept with subject-specific self-concepts, each of these
dimensions functions as a independently interpretable entity (Shavelson, et al., 1976). In
regard to the hierarchical structure, the model postulates that the strength of correlations
between self-concept facets varies in a systematic pattern with (a) general self-concept
correlating highest with academic self-concept, then next highest with subject:.specific
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self-concepts, and the least with academic achievement; (b) academic self-concept
correlates more highly with subject-specific self-concepts than with academic
achievement; and, (c) subject-specific self-concepts (e.g., math self-concept) correlates
higher with their corresponding academic achievement scores (e.g., math) than with
noncorresponding academic achievement scores (e.g., English) (Bryne, 1996).
The model further postulates that self-perceptions of a competency in a discipline
(i.e., math or English) "cause" self-perceptions of overall academic competence, which
then, influence perceptions of self in general. Several studies have been conducted with
consistent findings supporting the multidimensional structure of the Shavelson model
(Marsh, 1990b, Marsh, 1992a, 1992b, 1992c) and across several factors including gender
(Byrne & Shavelson, 1987; Marsh, 1993b) age groups (for reviews, see Byrne, 1984,
1990; Marsh, 1990a, 1993a; Marsh & Shavelson, 1985), and cultures (Byrne, 1986; Song
& Hattie, 1984; Watkins, Fleming & Alfon, 1989; Watkins & Gutierrez, 1989). This
model has been shown, however, to differ somewhat when multiple academic subjects are
included in the model and it is tested as a higher order structure (Marsh, 1990d; Marsh,
Bryne, & Shavelson, 1988; Marsh & Shavelson, 1985).
In 1985, Marsh (Marsh & Shavelson, 1985; Marsh) proposed a revised version of
the Shavelson model (1976) as a result of the, above mentioned, replicated finding of
nonsignificant association between math and English self-concepts (Byrne & Shavelson,
1986; Marsh, Byrne, & Shavelson, 1988; Marsh, 1990b). This finding produced an
enigma because the correlation between math and English achievement is comparatively
high. The old model assumes that math and English self-concepts should be correlated.
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The Marsh/Shavelson model (Marsh & Shavelson, 1985) hypothesizes the
existence of two higher-order academic factors, academic/math self-concept and
academic/verbal self-concept. The revised model was supported in several studies across
varying age groups and across different measures of instrumentation (Marsh &
Shavelson, 1985; Marsh, 1987; Marsh, Byrne, & Shavelson, 1988). Marsh and Shavelson
(1985), used second-order factor analyzes in a reanalysis of Marsh's SDQI data for
students in the first through fifth grade. Their results indicate that math and English selfconcepts both combined separately with academic self-concept to comprise two academic
self-concept facets - academic/math self-concept and academic/English self-concept.
This model was again revised in 1988 (Bryne, Marsh & Shavelson, 1988) to
include additional first-order, academic-specific self-concepts related to other subjectspecific areas characteristic of a typical academic curriculum, (e.g., physical science,
biological science, geography, history). This model was validated in a study by Marsh

(l 990b) with students in grades five through 10, using age appropriate measures designed
by Marsh, ASDQ-I and ASDQ-II (Marsh, 1990c) scales. Lastly, substantial research has
shown that while academic self-concept becomes increasingly differentiated during
preadolescence (grades 2-5), they tend to remain the same in the adolescent years (Marsh,
1989, 1990d).
As stated in the introduction academic self-concept has been found to be
positively correlated with academic achievement, academic success and scholarly pursuits
in a number of studies (Bandura, 1969; Martin, 1985; Olivarez, 1985; Tucker, 1985).
More specifically, Marsh (1993a) reviewed 11 studies that employed the same
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instrumentation (SDQI) for measuring non-academic self-concept, general academic selfconcept, and English and math self-concepts with preadolescents. All studies examined
the association between the various facets of self-concept and mathematic, English, and
general achievement as measured by objective tests and teacher ratings.
Results indicate that mathematics achievement was significantly correlated with
math self-concept (Md r = 0.33) and not as highly correlated with English self-concept
(Md r = 0.10) and general academic self-concept (Md r = 0.26). English self-concept was
highly correlated with English achievement (Md r = 0.39) and less correlated with general
academic self-concept (Md r = 0.21). Consistent with past research and the
Marsh/Shavelson model (Marsh & Shavelson, 1985) the correlation between math selfconcept and English self-concept was close to zero (Md r = 0.04), while, the correlations
between nonacademic self-concepts and academic achievement were generally
nonsignificant and negative.
In terms of the causal predominance between academic self-concept and academic
achievement, several studies have been conducted with support for causal flow from selfconcept to academic achievement and from academic achievement to self-concept. More
specifically, Byrne (1996) reviewed 23 studies and 18 doctoral dissertations measuring
self-concept and academic achievement relations. Of the 23 studies, eleven studies
demonstrated support for causal flow from self-concept to academic achievement, 11 for
a causal predominance of academic achievement over self-concept and one study failed to
measure directionality. Byrne ( 1996) has argued that this melange of claims provides
clear evidence that causal predominance remains yet an unsolved issue.
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Byrne (1996) argues that one major limitation of the preceding studies, except for
four, is that they failed to meet the required criterion of temporal precedence in the
determination of cause (Cook & Campbell, 1979; Kenny, 1979). To access whether selfconcept affects academic achievement, self-concept must precede academic achievement
in time. A longitudinal design, such as the cross-lagged panel correlation (CLPC) design
is necessary to meet this criterion. Further, these data should be analyzed via structural
equation modeling (SEM).
Structural equation modeling addresses several limitations associated with the
CLPC design (Byrne, 1996). For example, unlike CLPC, SEM provides for the
specification of causal effects in the hypothesized model. Secondly, the analyzes are
based on latent unobserved variables, whereas, CLPC analyzes are based on observed
variables. Thirdly, CLPC holds the assumption that each variable's structure and
variance remains stable across time, in comparing cross-lagged correlations; given that a
variable's variance and structure are not stable, CLPC will select the least stable variable
as causing the effect; SEM, takes this variability into account. Finally, while both CLPC
and SEM consider the hypothesized model to be accurate, SEM has the potential to
correct for subsequently determined misspecification, unlike CLPC.
According to Byrne (1996) the most rigorous design to date investigating the
causal relations between academic self-concept and academic achievement was
conducted by Marsh (1990c). Marsh analyzed the four-wave panel study of the Youth in
Transition data (N = 1,456; Bachman & O'Malley, 1975). Analyzes focused on data at
times one (early Grade 10), two (late Grade 11 ), three (late Grade 12), and four (one year

19
after normal high school graduation). The following three latent constructs were of
interest: (1) academic ability (Tl only), as measured by four standardized test scores, (2)
academic self-concept (Tl, T2, T4) as measured by responses to multiple self-rating
instruments, and (3) school grades (Tl, T2, T3). Results indicated that grade averages in
Grades 11 and 12 were significantly influenced by academic self-concept measured in the
preceding year, although, prior grades had no effect on subsequent measurements of
academic self-concept. Marsh asserts that results indicate, convincingly, that academic
self-concept is causally predominant over academic achievement. In spite of these
findings, additional testing is needed to establish a pattern of replication needed to
confirm or disconfirm Marsh's conclusions.
The Multiage Classroom
There are two major schools of thought as to how children learn. One is based on
the idea that children of the same age learn only with direct instruction, with the
curriculum carefully sequenced in a specific way. The other posits that children construct
their own knowledge by interacting with each other, knowledgeable adults, and with
appropriate materials. This second school of thought also supports the idea that children
gain knowledge in vastly different fashions.
For example, a multiage classroom accommodates children who are at least one
year apart in age. The classroom's theoretical structure is linked to a concept put forward
by Vygotsky (1978), who suggests that there are two levels at which children learn. At
one level, children can do things independently while at the other level they need
guidance. In other words, children engage in dialogue with a teacher or more advanced
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peer to gain an understanding about the task at hand.
The idea of engaging students in dialogue that promote reflection, critical thinking
and promote analysis has been around for centuries (Goldenberg, 1992-93; Tharp &
Gallimore, 1988). The roots of instructional conversations can be traced back to
Socrates, Dewey, and as mentioned - L.S. Vygotsky (1962, 1978). Specific to Vygotsky,
however, is the notion of the Zone of Proximal Development and his suggestion that
language is the primary vehicle for intellectual development, two important ideas that
have contributed to the concept of multiage learning. A full description ofVygotsky's
theory will not be provided in this section as a more thorough discussion is provided
subsequently in this review.
A multiage classroom can be differentiated from the same-age classroom in
several ways. For example, in terms of the learning environment, cooperative learning is
emphasized with extensive opportunities for social interaction. Purposeful movement
and interaction between students are encouraged. As written by Hyme and Moore (1995)
"The emphasis on collaboration that is central to cooperative learning is likewise a
cornerstone in the multiage classroom"(p. 45). Time constraints and timed expectation
for learning and performance are replaced with the child pacing him/herself. High
expectations for performance for all students are standard.
In regard to instruction, children are collaborators in their own learning.
Conceptual learning as opposed to rote learning is the goal of instruction. Children are
also viewed as active learners with a fine balance between child initiated and teacher
directed activity. Students are grouped by interest, learning styles and learning needs
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rather than by skill ability. In same-age classrooms there is an emphasis on verbal
information, whereas in a multiage classroom constructivist, problem solving and
thinking are emphasized.
As noted by Katz, Evangelou and Hartman (1990), teachers in a multiage
classroom are more likely than those in same-age classrooms to experience a wide range
of student abilities. The multiage setting is also better equipt to address developmental
discrepancies in individual children. For example, an older child who is developmentally
delayed in a certain area has the opportunity to enhance his/her self-confidence by
interacting with younger peers.
Marked pedagogical differences also exist between multiage and same-age
classrooms. For example, whereas the three R's are the focus of attention in a same-age
classroom, the multiage curriculum centers around concepts, skills, processes and
attitudes. Further, a vaster multicultural content is emphasized as opposed to the limited
multicultural content in a same-age curriculum. The students do not follow a fixed daily
schedule. Rather, time is flexible, and play is a type of work for young learners.
In regard to research concerning multiage classrooms, recent research appears to
support Vygotsky's theory, and advocates for multiage classroom grouping compare the
structure to that of a family, where younger members have many opportunities to observe
and emulate the competencies of older family members (Katz, Evangelou, and Hartman,
1990). Dever, Zila, and Manzano (1994) conducted a two-week study in which they
observed how children work together to solve math problems in four multiage groups.
Their observations revealed three types of strategies children use as they collaborated
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together: (1) modeling, (2) tutoring, and (3) pairing/sharing. The authors commented that
"we were awed by the amount of collaboration and sharing
that took place among children of different ages. Children
working in small groups were busy sharing materials, ideas,
and time" (p. 22).
And while, the authors acknowledge that such cooperative strategies might also be
observed in same-age classrooms, the multiage setting seems to invite collaboration and
sharing, creating an environment conducive for increasing one's academic self-concept,
and enhancing one's personal growth.
According to Charbonneau and Reider (1995) traditional schools, through nonresponsive environments, low expectations, and an inability and unwillingness to treat
each child as an individual with specific learning needs adds to the problems that the
child may already have, increasing the probability of putting that child at risk for school
failure. Competitive classrooms which alienate children from each other and promote
feelings of inadequacy are examples of at-risk climates. Further, the critique of same age
classroom organization made by motivational theorists is that the competitive grading and
informal reward system of the classroom create peer norms that oppose academic efforts
(Coleman 1961).
The Same Age Classroom
The philosophy of teaching, the teacher's role in the classroom, and the
perspective of the child as learner in the same age classroom are radically different
compared to the multiage classroom. Children are thought to only learn with direct
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instruction, with the curriculum carefully sequenced in a specific manner (Charbonneau
& Reider, 1995). The child is thought to be an empty slate which is filled by the teacher.

The better the teacher the more the child gains.
The patterns of interaction among the members of the traditional classroom can be
characterized as lecturing or frontal teaching in which the teacher demonstrates problem
solving and decides the optimal ways of making sense of the learning situation he or she
designed with the student functioning as a passive learning. Students are questioned as
an entire class to evaluate how well they understand the teacher's way of knowing.
Reflective discussions between peers may not be encouraged. In fact, competition among
peers is likely to be favored above cooperative learning. Same age classroom interaction
is marked by a Whole class approach that generally does not give all students a chance to
participate in questioning and discussion within a teacher directed schedule. One may
argue that this kind of teaching may cause students to lose interest and become passive.
Campione, Brown and Connell (1988) describe traditional classroom instruction
as teacher boardwalk followed by students emulating the teacher during seatwork. The
seatwork is accomplished with little discussion and explicit directions. In a study
comparing the effects of individual, competitive and cooperative learning, Johnson,
Johnson and Smith (1991) concluded that cooperative learning is more beneficial to the
student in terms of opportunities to reflect and learn.
As written in the literature, research comparing cooperative, competitive and
individualistic approaches to learning indicate that cooperative learning experiences
promote a general higher achievement than the other two approaches across age, subject
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and task content (Charbonneau & Reider, 1985). A cornerstone of multiage pedagogy,
cooperative learning's very nature requires that children work together in groups. It is the
discussion process, inherent in cooperative models which promotes self-discovery and the
development of higher-level cognitive strategies for task analysis. Children in classrooms
that employ cooperative learning techniques tend to be more supportive of their peers,
providing not only feedback and encouragement, but assistance in the development of
new ideas for their projects and tasks (Charbonneau & Reider. 1995).
In a review of multiage classrooms versus graded classrooms conducted by
Anderson and Pavan (1983), research studies published between 1968 and 1990 most
often favored nongradedness on standardized measures of academic achievement and
mental health. Compared to the graded students, results on academic achievement reveal
that 58 percent of the studies have nongraded students performing better, 33 percent the
same, and 9 percent worse.
In terms of the student population, boys, underachievers, blacks, and students of
lower socioeconomic status were more likely to out perform and feel more positive
toward themselves and their schools in a nongraded environment. Further, the longer
duration students participated in nongraded programs, the greater the improvement in
their achievement scores in relation to ability. Lastly, in regard to mental health and
school attitudes, 52 percent of the studies indicate nongraded schools as better, 43 percent
similar and only 5 percent worse than graded schools.
Cognitive Theories
In regard to multiage learning, cognitive theories emphasize the effects of working
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together in itself as a function of enhancing one's school achievement. There are several
different cognitive theories, which fall into two major categories: developmental theories
(e.g., Piaget, 1926; Vygotsky, 1978) and cognitive elaboration theories (e.g., Dansereau,
1985; Webb, 1985).
The fundamental assumption of the development theories is that interaction
among children around appropriate tasks increases their mastery of critical concepts. The
cognitive elaboration perspective is quite different from the developmental viewpoint.
Research in cognitive psychology has discovered that for information to be retained in
memory and relate to information already in memory, the student must engage in some
sort of elaboration or cognitive restructuring of the material (Wittrock, 1978). One of the
most effective means of elaboration is explaining the material to someone else (Slavin,
1990). The developmental theories will be focused upon in this dissertation.
The Piagetian Perspective on Development
One cognitive developmental theory which provides support for a multiage
learning setting was developed by Jean Piaget (1926), referred to as social-cognitive
theory. His theory is concerned with the development of intelligence or thinking.
According to Piaget, intelligence is the individual's ability to successfully adapt to his or
her social and physical environment (Charbonneau & Reider, 1995). Piaget believed that
social-arbitrary knowledge, language, values, rules, morality, and symbol systems (such
as math and reading), can be learned only in interactions with the environment including
others in the environment.
Traditional Piagetian research has focused on conservation, the ability to
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recognize that certain properties of objects remain stable when others change. For
example, a child who has not yet learned the conservation principle will believe that a
ball of clay has a different weight when it is flattened or will watch an experimenter pour
liquid from a wide jar into a tall, narrow one and say that the tall jar contains more liquid.
According to Piaget, most children acquire the principle of conservation between the ages
of five and seven.
A large body of research indicates that peer interaction can help nonconservers
become conservers. A large number of studies have demonstrated that when
nonconservers and conservers of about the same age work collaboratively on tasks
requiring conservation, the nonconservers typically develop and maintain conservation
concepts (Bell, Grossen, and Perret-Clermont, 1985; Murray, 1982; Perret-Clermont,
1980). Other studies (Ames & Murray, 1982; Mugny & Doise, 1978) have shown that
when in a dyad of disagreeing nonconservers had come to a consensus on conservation
problems, nonconservers gained in conservation.
For Piaget (1970), it is through discussion between peers with equal status that
reflection occurs, and it is reflection that causes students to reevaluate and reorganize or
strengthen their own ways of making sense. The Piagetian theory is concerned with the
individual's adaptation to his/her experienced environment. This adaptation involves the
construction of a subjective reality based on past experiences.
Piagetians have argued that interaction among students on learning tasks will lead
in itself to improved student achievement. Students will create and gain knowledge from
each other because in their discussions of the content, cognitive conflicts will arise,
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inadequate reasoning will be exposed and higher-quality understanding will emerge
(Slavin, 1990).
The Vygotskian View on Development
Vygotsky's perspective of development differs from Piaget's theory of child
development. For Vygotsky (1978), a child doesn't construct knowledge through an
initiation of activity by which he or she formulates his or her own reality. Rather, the
child gains knowledge on his or her own through cultural transmission. To put it another
way, the child gains knowledge about the world by interacting with adults and more
experienced peers.
As written by Vygotsky (1978) development is the transformation of social
relations into higher mental functions. Elementary or biologically given functions such as
natural memory, perception, attention, and will are stimulated by direct environmental
influences. In other words, to enhance the operation of these functions, social mediators
are not used.
In contrast to natural functions, the development of higher mental functions is
stimulated by self-generated or artificial stimuli. For example, "higher" memory can be
developed by the use of cultural signs like notches on sticks, writing, and other memory
aids. This culturally enhanced behavior allows the individual to transcend the limits of
the natural memory's psychological functions. Vygotsky regards natural and higher
mental functions as both separate and co-existing.
Vygotsky contends that all higher mental functions, reflection, language
comprehension, logical memory, selective attention, and decision making have their
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origin in social interaction (Kozulin, 1986). Social relations are converted into higher
mental functions.
As written by Vygotsky (1981):
We have grounds for thinking that ... [fl unctions are first
formed in the collective as relations among children and
then become [higher] mental functions for the individual.
In particular, it was formerly thought that each child was
able to reflect on, give reasons for, construct proofs for, and
search for the foundations of any position... Research
shows that reflection [internal argument] is spawned from
[external] argument. The study of all other [higher] mental
functions lead us to the same conclusion (p. 165).
Reflection is used in the Piagetian sense here. In essence reflection is an internal
argument originating in external argument and facilitated by innerspeech. Innerspeech, or
verbal thought, is a function that has its origin in the external use oflanguage (Vygotsky,
1978).
In general, the internalization of external relations and its development into higher
mental functions is an internal reconstruction of external operations. When these higher
mental functions reach maturity they can be voluntarily used to regulate the individual's
behavior (Vygotsky, 1978, Vygotsky, 1981). In the classroom setting, it is the assistance
of more capable others that help higher mental functions develop to maturity.
The immature functions comprise the learner's Zone of Proximal Development
(ZPD). This is the domain in which the learner cannot progress without help from a more
capable other. Vygotsky (1978) defines the ZPD as:
the distance between the actual development level as
determined by independent problem solving and the level
of potential development as determined through problem
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solving under adult guidance or in collaboration with more
capable peers (p. 86).
Technically, the ZPD is expressed as a number that represents the difference
between mental age, decided by the learner's unassisted level of performance, and the
highest mental age level at which the learner can successfully perform with support from
adults or more capable peers. The ZPD for any individual is always dynamic -

as the

individual actively develops his/her mental functions to maturity, his/her ZPD changes in
extent. The fundamental idea in the definition of the ZPD is that a learner can be assisted
to perform beyond his/her assumed mental-age capabilities within a given culture with
assistance of the teacher or more capable peers. In his view, collaborative activity among
children promotes growth because children of similar ages are likely to be operating
within one another's proximal zones of development, modeling in the collaborating group
behaviors more advanced than those they could perform as individuals. The importance
of peers operating within one another's zones of proximal development was illustrated by
Kuhn (1972) who found that smaller differences in the cognitive levels between a child
and social model were more conducive to cognitive growth than a larger difference.
Vygotsky (1978) advocates a pedagogical strategy whereby the development of
higher mental functions in the learner is supported by more capable others. He makes a
distinction between learning and development. Vygotsky proposes the unity but not the
identity of learning and development as a principle of education. He asserts that
development follows learning. In other words, the learning of cultural knowledge only
marks the start of development. "Thus, learning is a necessary and universal aspect of the
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process of developing culturally organized, specially human, psychological functions"
(p. 90). For Vygotsky, learning cultural knowledge initiates the development of higher
mental functions that, while developing, can only act on experience with the guidance of
a more capable other.
In summary, Vygotsky's theory is distinct in that he places importance on the
social context and scaffolding. He suggests that a large sum of development is the result
of scaffolding by a more competent person. Therefore, the role of teacher or older student
in a multiage setting is one of facilitator, assisting students to move through the zone of
proximal development. This assistance includes, aiding students in constructing meaning
from texts, along with assisting in their understanding of concepts and ideas that they
would otherwise not understand independently.

CHAPTER III
METHODS
Subjects
Approximately 110 first grade students (54 same age students in a multiage
setting, i.e., students that would typically be placed in first grade, and 56 students in a
traditional first grade setting), 90 fourth grade students (36 same age students in a
multiage setting, i.e., students that would typically be placed in fourth grade, and 54
students in a traditional fourth grade setting), four first grade teachers and three fourth
grade teachers at a public elementary school in Salt Lake City, Utah participated in the
study. The study was approved by school district administration, the school's principal
and the participating teachers.
Students were provided with a letter to give to their guardian describing the study
and the potential risks and benefits involved in participating in the study. A copy of the
letter and consent form are provided in Appendix A. Students were told that they could
resign from the study at any time. A power analysis at the p < .05 level was computed
which indicated that 90 subjects were needed for an effect size of 100. The elementary
school represented a large sample of the city's population, including all socioeconomic
classes as well as several cultural backgrounds. A demographic data sheet used to gather
subject information was given to all subjects.
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Table 1
Demographic Information for Multiage and Same Age Students

Multiage

Same Age

Females
1st grade

25

25

grade

10

15

Males
1st grade

27

29

grade

19

39

Overall Sample ·

81

108

Student

4th

4th

Total N = 75

Total N = 114

Total N = 189

Design
A longitudinal, cross-lagged panel correlation (CLPC) design with a seven-month
interval was used as criterion for data collection. In addition, for further analyzes, an
experimental and control group was created. The experimental group consisted of
students participating in a multiage classrooms at the first and fourth grade level, that is
only students whose age represented first and fourth students participated in the study;
data from second and fifth grade students also represented in the multiage setting were
not collected. The control group consisted of first and fourth grade students participating
in a same age classroom. Data were collected for both groups in December and the
following June by the researcher.
There were two main independent variables, classroom setting, in which theory
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and pedagogical differences were subsumed and gender. There were two types of
classroom settings: ( 1) a multiage setting in which 1st grade students were paired with 2nd
grade students and 4th grade students were paired with 5th grade students sharing two
teachers for instruction; and, (2) a traditional classroom setting in which all same age
students shared the same teacher. Each student involved in the study must have
participated in either the multiage or the same age classroom for all academic subjects,
e.g., mathematics, English, science, spelling and social studies, for the entire academic
year to be included in this study.
Additional independent variables included: (1) teachers' perception of their
students' (both control and experimental groups) academic competence and social skills
as measured by the Social Skills Rating Scale; (2) teachers' perceptions of various aspects
of their classroom environment as measured by the Classroom Environment Scale; and
(3) teachers' perceptions of various variables related to the effectiveness of their school as
measured by the School Effectiveness Questionnaire.
Student's scores on achievement tests (SAT and CRT) had two roles as both an
independent variable and a dependent variable depending on the statistical analyzes and
the hypotheses being tested. A more in-depth explanation of the role of this variable will
be provided in the results section.
There were several dependent variables including: (1) students' general selfconcept, academic self-concept, and subject-specific self-concept as measured by the
following scales, School Attitude Measure, Behavioral Academic Self-Esteem (for 1st and
4th

grade students), Perception of Ability Scale, Self-Esteem Index, and the School
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Situation Survey (for 4th grade students); (2) performance evaluation for various subjects
in the form of grades; (3) scores from standardized aptitude tests, including the scholastic
aptitude-battery test and the criterion reference test (SAT and CRT); (4) students'
attitude toward various school variables, (e.g., motivation toward schooling and sense of
control over performance) as measured by the School Attitude Measure; (5) students'
perceptions of various aspects of their classroom environment (e.g., course content,
teaching methods and positive school climate) as measured by the Classroom
Environment Scale and the School Effectiveness Scale; (6) students' school related stress
(4th grade students only) as measured by the School Situation Survey.

Measures
Multiple self-reports and observer ratings were used to measure students' general
self-concept, academic self-concept and self-concept as related to several school subjects,
e.g., math and reading. Multiple measures and observer ratings were used for many
reasons. First, several of the self-report scales measured different facets theoretically or
empirically proven to relate to a person's academic self-concept, therefore, providing
more information to examine experimentally and theoretically.
Observer ratings have been shown to be more effective in providing more reliable,
consistent and thorough information about a child's self-concept. Thus, multiple
measures served the purpose of counteracting social-desirability factors often associated
with subjective questionnaires. With self-reports, many people are more influenced by
what they consider to be socially desirable than by the content of the question asked.
Children in the third grade and younger are especially vulnerable to the influence of
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social-desirability factors (Crandall & Crandall, 1965). The use of observer ratings was
one way of minimizing inaccuracies caused by the social-desirability factor.
Lastly, and more specifically, observer ratings of the students' academic selfconcept were employed, because in measuring self-concept the influence of the social
context on self-evaluation is important. The concept of situated social behavior, as
discussed by Well and Marwell (1976), explains that what people say about themselves
often depends on the circumstances within which they are acting, such as in a classroom.
The social conditions of the classroom are specifically organized to enhance children's
learning. Observer-rated measurement avoids the influence of social context on selfevaluation by observing the relationship of academic self-concept and children's learning,
providing an objective measure of the students' self-concept.
The student participants were asked to respond to a one-page d,emographic
questionnaire indicating their gender, age, and ethnicity. The pt grade participants'
general, academic and school subjects self-concept was measured by three scales: (1)
School Attitude Measure (SAM); (2) Perception of Ability Scale for Students (PASS);
and, (3) Behavioral Academic Self-Esteem Scale (BASE).
The School Attitude Measure (Wick, 1990) surveyed students' attitudes of their
academic environment and of themselves as students, providing information on five
attitudinal scales: academic self-concept - performance and referenced based, motivation
for schooling, student's sense of control over performance and student's instructional
mastery. There were separate forms depending on the age of the child. This instrument
has been normed across a deeply stratified, multistage national probability sample of

36
kindergarten to twelfth grade students in public schools. The test-retest reliability for the
five subscales for the 1st and 4th grade forms range from .79 to .80. The test-retest
reliability for the entire scale is .90 for the pt grade form and .91 for the 4th grade form.
The authors have also established evidence for adequate levels of content validity and
construct validity.
The PASS (Boersma & Chapmam, 1992) is a 70-item self-report questionnaire
designed to assess children's perceptions of their own academic abilities and schoolrelated achievement. Thus, the children's phenomonological achievement-oriented
school world was assessed without necessarily comparing children with one another. The
internal consistency as measured by Cronbach's alpha ranges from .91 to .93 for the full
scale. The test-retest reliability ranges between .83 for a 4-6 week interval and .72 for a
year interval for the full scale. Data in support of the content, criterion-related, and
construct validity of the PASS have been obtained form various empirical studies. In
addition, the PASS has been used successfully to measure the academic self-concepts of
various ethnic groups such as New Zealand Maoris, Canadian Native Indians, and
Spanish-speaking Mexican-Americans (Arellano & Chapman, 1992).
The BASE (Coopersmith & Gilberts, 1982) measured children's academic selfconcept as inferred from an observer's judgments about the child's behavior in school.
The student's home room teacher was asked to respond to this scale for each of his/her
pupils. There are five factors of self-concept that the BASE measures: student initiative,
social attention, success/failure, social attraction, and self-confidence. Estimates of
internal consistency for the BASE were based on the intercorrelations of factor scores
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with the total BASE score. The intercorrelations, were .83 for boys and .84 for girls. The
construct validity of BASE was also established via principal components analysis. The
1st grade students also provided an index of their attitude toward their school environment
as measured by the School Attitude Measure (SAM), aforementioned.
The 4th grade students' general and academic self-concept was also measured by
the SAM, PASS and the BASE along with one additional scale, the Self-Esteem Index
(SEI). The Self-Esteem Index (Brown & Alexander, 1991) is an 80-item, norm
referenced, self-report instrument designed to elicit children's perceptions of their
personality traits and characteristics. Four 20-item scales comprise the SEI: the
perception of familial acceptance scale, the perception of academic competence scale, the
perception of peer popularity scale and the perception of personal security scale. The
perception of academic competence scale is a measure of the way that students perceive
themselves in academic and intellectual pursuits. The scale measured students'
perception of their abilities, relationships, attitudes, interests and values as they pertain to
school, education, academic skill, intelligence, learning, and other scholarly or
intellectual pursuits. The internal consistency of the scale, measured by coefficient alpha,
with data for 9-10 year olds, range from .81 to .93. There is sufficient preliminary
evidence to support the content, construct and criterion-related validity of the SEI for it
stated purposes.
The fourth grade students' perceptions of the school environment and the
classroom learning environment was measured by three scales: (1) the Classroom
Environment Scale (Form R) (CES); (2) the School Effectiveness Questionnaire (SEQ);

38
and (3) the School Attitude Measure (SAM), aforementioned. The CES (Form R)
(Trickett & Moos, 1995) is a 90-item, true/false scale (9 subscales) that is designed to
assess the student's learning environment. The CES assessed the teacher's dual
responsibility to maintain conditions in which students can learn and to provide effective
support for them. It also systematically appraised relationships among students. The testretest reliabilities for a six-week interval for the nine subscales range from .72 to .90.
Construct validity for the CES has also been established.
The SEQ, (Baldwin, Coney III, Fardig, & Thomas, 1993) employing a Likert-type
scale, is designed to measure the opinions and attitudes of students, and teachers on 11
broad characteristics of school effectiveness: instructional leadership, clear and focused
mission, safe and orderly environment, positive school climate, high expectations,
frequent assessment/monitoring of student achievement, emphasis on basic skills,
maximum opportunities for learning, parent/community involvement, strong professional
development, and teacher involvement in decision making. Internal consistency
measured by alpha coefficients range between .77 and .85 for students, .95 to .96 for
teachers, and .94 to .95 for parents.
Fourth grade students were also asked to complete the School Situation Survey
(SSS). The SSS (Helms & Gable, 1989) is a 34-item, Likert-type survey consisting of
seven scales: four scales assess school-related sources of stress (teacher interactions,
academic stress, peer interactions, and academic self-concept), and three scales assess
manifestations of stress in the school environment (emotional, behavioral, and
physiological). Internal consistency measured by alpha coefficients ranged from .71 to
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.81 for grades 3-5. The test-rest reliabilities range from .61 to .71 for a sample of
seventh- through ninth-grade students over a 3-week interval. The content and construct
validity of the SSS have also been well documented.
In addition to the BASE, fourth grade teachers were asked to respond to the SEQ,
described above. Charts displaying the subjects (i.e., first and fourth grade students, and
teachers) and the measures they were asked to respond to are provided in Tables 1 and 2.
Procedures
Data collection with the student participants occurred in two phases. The first
round of data collection occurred during the second of four sessions during the academic
year with the second taking place in the four session, i.e., December and the following
June. Overall, students were asked to respond to each self-concept measure twice and the
CES, and SEQ, once. All students were asked to complete the measures over a one-week
period, roughly, one self-concept measure each day.
The self-concept measures were counterbalanced by each home-room class with
each home-room class completing a different form from every other class each day. The
CES and the SEQ were counterbalanced by classroom and given on separate days. Data
collection for the teacher participants began in December with all responses completed
early January.
Analyzes
Hypotheses 1.0. 1.1 and 1.2
A set of analyzes were computed to test the null hypotheses (hypotheses 1.0, 1.1
and 1.2) that there will be no significant differences between self-concept scores from
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Table 2
Measures Employed in the Study for Student Participants

Participants

Variable being Measured

Instrument

1st Grade

Academic Self-Concept

School Attitude Measure
(SAM)
Perception of Ability Scale
(PASS)

Classroom Environment

School Attitude Measure
(SAM)

Academic Achievement

School Grades

Academic Self-Concept

School Attitude Measure
(SAM)
Perception of Ability Scale
(PASS)
Self-Esteem Index (SEI)

Classroom Environment

Classroom Environment
Scale (CES)
School Effectiveness
Questionnaire (SEQ)
School Attitude Measure
(SAM)

School-Related Stress

School Situation Survey
(SSS)

Academic Achievement

School Grades
Standard Achievement Test
(SAT)
Criterion Reference Tests
(CRT)

4th

Graders
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Table 3
Measures Employed in the Study for Teacher Participants

Participants

Variable being Measured

Instrument

Teachers

Student's Self-Concept

Behavioral Academic SelfEsteem Scale (BASE)

Classroom Environment

Classroom Environment
Scale (CES)

School Effectiveness
Questionnaire (SEQ)

time one and time two for participants in the multiage and traditional setting.
First, the assumptions necessary for comparing the multiage and traditional
groups were computed. As displayed in Table 4, one-way ANOVAs were computed to
establish whether the group's (i.e., multiage and same age data) self-concept scores were
homogenous at time one. The Levene statistic was computed to check the homogeneity
of variability between the group's self-concept scores. Based on these results several
one-way ANOVAs were computed to test whether a significant difference existed
between time two self-concept scores for the multiage and traditional participants.
Finally, with the multiage data, paired t-tests were computed to test the null hypotheses
that there will be no significant increase between self-concept scores from time one to
time two. It was also found that scores from the CES, SEQ, BASE and SSS did not result
in an adequate amount of variability to warrant there use in any statistical analyses.
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Table 4
Summary of Homogeneity of Groups (ANOV As) and Variability (Levene) Tests for
Multiage and Same Age Students at Time One

Homogeneity of Groups
Measure

F

p-value

Homogeneity of Variance
Levene

p-value

PASS
.46

.12

.17

.68

2.25

.09

.87

.36

.28

.60

.40

.53

2.55

.06

.02

.87

Penmanship Skills

.23

.64

5.64

.02*

School Satisfaction

.01

.92

.02

.88

Performance Based- SC

1.73

.19

.25

.62

Reference Based - SC

.06

.81

.26

.61

Control over Performance

.28

.60

.24

.62

Instructional Mastery

.05

.82

.15

.70

Motivation Schooling

1.27

.26

1.24

.27

Math Ability
Read/Spell Ability
Academic Ability
General Ability

SAM

Note.

* indicates statistical significance
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Hypothesis 2.0
For testing hypothesis 2.0, the hypothesis of the causal predominance between
academic self-concept and academic achievement, a longitudinal cross-lagged panel
correlation technique was employed. If high academic self-concept scores at time one
were consistently followed by high academic achievement scores at time two, but the
converse is not true (i.e., that high academic achievement scores at time one were not
consistently followed by high self-concept scores at time two), then it was expected that
rsw was greater than rAisi· On the other hand, if academic achievement was a precursor

of academic self-concept, then the pattern of correlational differences were reversed (i.e.,
rA 1s2 > rsw). The presence of change in a variable (e.g., an increase or decrease in

academic self-concept) consistently followed by a change in status (either a gain or loss)
of another variable (e.g., an achievement test score) satisfied the time-precedence notion
of causality. Accordingly, if rsw was greater than rA 1s2 (and if all other factors were
constant) an assumption was made that the causal vectors were in the direction of
academic self-concept influencing later achievement (Crano, Kenny, & Campbell, 1972).
In order to use the cross-panel technique, three conditions must have been met.
First, the synchronous correlations (rsw and rs2A2) must' not have differed significantly
from time one to time two. To test whether the synchronous correlations were
homogenous the correlations were transformed to Fisher's zs, then the z-test for
independence was computed. Secondly, it must have been established that the reliability
(rs 1s2 and rA 1A2) of each measure was stable, i.e., a moderate to high reliability (test-retest)

was computed. Finally, the cross-lagged correlations must have been significantly
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different. A z-test for independence was computed after the correlations had been
transformed to Fisher's zs, to test if this condition was satisfied. If all conditions were
met, one could analyze the relationship of the cross-lagged correlations, e.g., the
predominance of self-concept over achievement or achievement over self-concept.
If a "causal" relationship was determined, it should be noted, however, that this

relationship would not rule out the potential of reciprocal causation operating as a
feedback loop, with gains in academic self-concept causing future gains in achievement
scores which in tum precipitate future gains in academic self-concept.
Secondary Analyzes
Four experimental multiple regression models were computed. The multiple
regression models included: (1) two with academic self-concept from time two (one with
math self-concept and the other with reading self-concept) serving as the dependent
measure with several independent measures including general self-concept, attitude
toward school, teacher ratings of student's self-concept, age, school related stress, grade
point averages, learning type scores and scores on standardized exams; and (2) two with
academic achievement as measured by a standardized achievement test serving as the
dependent measure with several independent measures including general self-concept,
various facets of one's academic self-concept (i.e., math, English, and spelling), attitude
toward school, teacher ratings of student's self-concept, age, school related stress,
learning type scores, and grade point averages.

CHAPTER IV
RESULTS
This chapter is divided into three major sections. The first section discusses the
analyses of hypotheses I .O to I .2. The second section addresses the analyzes of
hypothesis 2.0, the cross-lagged correlation technique. The final section presents
secondary analyzes which allow for a better understanding of the data.
Analyses of the Hypotheses
Null Hypothesis One
The first null hypothesis was that there would be no significant difference in
subject-specific self-concepts (math or reading) between students who experienced
learning in a multiage setting and control group students (same age) who were exposed to
learning techniques in a traditional classroom. In addition, sub-hypothesis I. I stated that
there would be no significant difference in subject-specific self-concepts (math or
reading) between female students who experienced learning in a multiage setting and
control group female students (same age) who were exposed to learning techniques in a
traditional classroom. Sub-hypothesis I .2 stated that there would be no significant
difference in subject-specific self-concepts (math or reading) between male students who
experienced learning in a multiage setting and control group male students (same age)
who were exposed to learning techniques in a traditional classroom. Means and standard

45

46
deviations for various self-concepts scores and academic achievement score are displayed
in Tables 5, 6 and 7.
Analysis of Hypothesis 1.0
Prior to testing the main hypotheses comparing the multiage and traditional (same
age) classroom data, analyzes were computed to verify whether the necessary
assumptions for running ANOVA were satisfied: (1) one-way analyzes of variance
(ANOVAs) were computed to test the homogeneity of the various self-concept scores
between the multiage and traditional class time one data; and (2) the Levene statistic was
computed to test the homogeneity of variance for self-concept time one scores between
the multiage and traditional class data.
As shown in Table 4 in the methods section, eleven ANOVAs for testing
homogeneity of groups at time one were found to be non-significant, indicating that the
multiage and traditional self-concept scores were homogenous at time one. Also, as
displayed in Table 4, ten of the eleven tests for homogeneity of variance concerning the
time one data were found to be non-significant, indicating that variability between the
self-concept scores were homogenous among the multiage and traditional groups. The
PASS subscale for penmanship, Levene statistic= 5.64(1,66), p = .02, was found to be
significant. Thus, the PASS subscale for penmanship self-concept was eliminated from
any further analyzes comparing the multiage and traditional data.
To test null hypothesis 1.0 that no differences exist between subject-specific selfconcept scores (i.e., math and reading) and learning setting (i.e., multiage versus
traditional) for time two data a MANOVA was computed. In testing the corresponding
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Table 5
Mean PASS Subscale Scores for Multiage and Same Age Students

Multiage

Same Age

Measure

TIME ONE
PASS
Math Ability

8.55

3.10

7.10

3.38

Read/Spell Ability

8.55

3.09

8.15

3.25

Academic Ability

5.05

2.44

4.73

2.24

General Ability

8.25

3.08

6.96

3.02

Penmanship Skills

8.55

2.58

7.10

3.38

School Satisfaction

7.80

2.93

7.73

2.73

TIME TWO
PASS
Math Ability

9.12

3.00

10.33

2.21

Read/Spell Ability

9.16

3.52

9.15

2.92

Academic Ability

4.92

2.04

5.26

2.33

General Ability

7.96

2.30

8.30

2.65

Penmanship Skills

7.52

3.34

8.11

3.25

School Satisfaction

7.16

2.46

8.00

3.35
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Table 6
Mean SAM Subscale Z-Scores for Multiage and Same Age Students

Multiage

Same Age

Measure

TIME ONE
SAM
Performance Based- SC

-.12

1.06

9.12E-02

Reference Based - SC

2.88E-02

1.09

-l.lE-02

Control over Performance

-6.2E-02

1.00

2.40E-02

.99

Instructional Mastery

2.64E-02

1.01

-l.OE-02

.99

Motivation Schooling

-.10

.99

7.83E-02

.95
1.10

1.01

TIME TWO
SAM
Performance Based- SC

-5.0E-02

1.01

3.64E-02

.99

Reference Based - SC

-5.3E-02

1.12

4.73E-02

.90

Control over Performance

-.21

1.06

Instructional Mastery

-3.6E-02

1.09

2.95E-02

.93

Motivation Schooling

-2.8E-02

1.07

2.92E-02

.94

.15

.93
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Table 7
Mean Achievement Tests Scores for Multiage and Same Age Students

Multiage

Same Age

SD

Measure

SD

SAT*
Math

602

44.25

587

46.94

Reading

608

48.87

583

36.73

Language

601

47.05

588

37.00

Science

588

44.53

588

43.16

Social Studies

591

38.33

574

40.00

Spelling

598

45.52

576

45.63

Math

80

16.75

76

19.22

Reading

71

16.52

68

21.37

Science

72

18.39

71

18.87

CRT

Note: *=Fourth grade students only.
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assumptions for MANOVA, a significant Box's was computed, indicating that the
covariance matrices were not equal for both the PASS, Box's M = 41.04, 12 = .009, and
the SAM, Box's M

=

28.12, 12 = .028, suggesting the computation of a MANOVA is not

appropriate for the data. Therefore, in substitution several ANOVAS were computed.
Because several ANOVAs were computed the Bonferonni inequality was
calculated to adjust the overall type 1 error rate. The following ANOVAs for the PASS
must be reach a .05/5

=

.01 level of for significance with an alpha level of .0515

=

.01 for

the SAM. As displayed in Table 8, none of the ten ANOVAs were found to be
statistically significant at the a = .01 level of significance.
As a follow-up measure to test if the multiage participants had significant
increases in their self-concept scores from time one to time two 11 paired t-tests were
computed. The Bonferonni inequality was computed for 11 comparisons indicating that
statistical significance need be achieved at a p-value of .01. As displayed in Table 9,
results indicate no significant increases in the various subject-specific facets of academic
self-concept as measured by the SAM for the multiage participants. Also, as shown in
Table 9, no significant increases were found for mathematic and reading/spelling selfconcepts as measured by the PASS for the multiage students.
In regard to hypothesis 1.1, means and standard deviations are displayed in Tables
10 and 11. Further, as shown in Table 12, ten of the eleven ANOVAs for testing
homogeneity of groups at time one for female student's data were found to be nonsignificant. Significant differences were found on the SAM subscale regarding
performance based self-concept, .E(l,61) = 9.87, 12 = .003, and for the SAM subscale
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Table 8
One-way ANOVAs for PASS and SAM Subscale Score Differences between Multiage
and Same Age Students at Time Two

Time Two
Measure

p-value

PASS
Math Ability

156

1.91

.17

Read/Spell Ability

156

.20

.66

Academic Ability

156

.14

.71

General Ability

156

.01

.93

School Satisfaction

156

5.99

.02

Performance Based - SC

156

.28

.60

Reference Based - SC

156

.39

.54

Control over Performance

156

5.23

.02

Instructional Mastery

156

.16

.69

Motivation Schooling

156

.12

.73

SAM

Note.

* indicates statistical significance
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Table 9
Paired t-tests for Time One/Time Two PASS and SAM Subscale Score Differences for
Multiage Students

I

Measure

p-value

SAM
Performance Based- SC

55

.04

.97

Reference Based - SC

55

1.43

.16

Control over Performance

55

.43

.67

Instructional Mastery

55

.42

.68

Motivation Schooling

55

-.26

.81

Math Ability

19

-1.46

.23

Read/Spell Ability

19

-1.06

.30

Academic Ability

19

.46

.66

General Ability

19

.31

.76

Penmanship Skills

19

1.40

.18

PASS

Note.

* indicates statistical significance
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Table 10
Mean PASS Subscale Scores for the Female Multiage and Same Age Students

Multiage
Measure

Same Age

SD

SD

TIME ONE
PASS
Math Ability

8.56

3.71

9.58

2.19

Read/Spell Ability

8.89

2.85

8.17

3.86

Academic Ability

5.00

2.65

5.17

2.44

General Ability

8.33

2.87

7.67

3.50

Penmanship Skills

8.56

2.74

8.58

3.58

School Satisfaction

8.56

1.59

8.67

3.08

TIME TWO
PASS
Math Ability

8.67

3.16

10.50

1.73

Read/Spell Ability

9.56

3.28

9.33

3.11

Academic Ability

5.33

2.12

5.33

2.96

General Ability

8.67

2.60

9.08

1.88

Penmanship Skills

8.56

3.81

9.00

3.13

School Satisfaction

7.00

2.35

8.75

3.08
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Table 11
Mean SAM Subscale Z-Scores for the Female Multiage and Traditional Participants

Same Age

Multiage
Measure

SD

SD

TIME ONE
SAM
Performance Based- SC

- .35

.76

Reference Based - SC

-.15

.85

Control over Performance

-4.9E-02

.96

.13

1.04

Instructional Mastery

-.22

.81

.21

1.08

Motivation Schooling

-.34

.54

.18

.81

.27
-7.5E-02

.82
.58

TIME TWO
SAM
Performance Based- SC

-8.0E-02

1.05

.35

1.12

Reference Based - SC

-9.0E-02

.99

.23

.90

Control over Performance

-.14

1.14

.13

1.04

Instructional Mastery

-.15

.87

.21

1.08

Motivation Schooling

-.29

.62

.18

.81
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Table 12
Summary of Homogeneity of Groups (ANOVAs) and Variability (Levene) Tests for
Females by Classroom Setting at Time One

Homogeneity of Groups
Measure

E

Homogeneity of Variance

p-value

Levene

p-value

SAM
Performance Based- SC

9.87

.01 *

1.41

.24

Reference Based - SC

1.55

.22

.61

.44

Control over Performance 1.29

.26

1.06

.31

Instructional Mastery

3.81

.06

1.42

.24

Motivation Schooling

8.71

.01 *

5.90

.02*

PASS
Math Ability

.27

.61

2.62

.12

Read/Spell Ability

.62

.44

2.35

.14

Academic Ability

.01

.95

.45

.51

General Ability

.27

.61

.16

.70

Penmanship Skills

.06

.81

1.40

.25

School Satisfaction

.15

.71

.66

.43

Note.

* indicates statistical significance
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concerning motivation for schooling, .E(l,61) = 8.71, n = .005. The remaining nine
subscales were associated with non-significant ANOVAs indicating that the females in
the multiage and same age settings were homogenous at time one for the other nine selfconcept subscales.
Also, as displayed in Table 12, the assumption of homogeneity of variance
analyzes with the time one data were found to be non-significant, indicating the
variability on the self-concept scores were homogenous for females in the multiage
setting and the traditional setting, except for the SAM subscale for motivation for
schooling, Levene statistic= 5.90(1,60), n = .02. As a result of these findings, the SAM
subscales for performance-based self-concept and motivation for schooling will be
eliminated from any further analyzes comparing differences between females in the
multiage and same age setting.
Two MANOVAs comparing self-concept scores from the PASS and the SAM for
time two data for females as a function of classroom setting (multiage versus same age)
were computed to test hypothesis 1.1. The assumption of equality of covariance matrices
was found to be non-significant for both MANOVAs, PASS, Box's M = 35.98, n = .059,
SAM, Box's M = 14.75, n= .569. As displayed in Table 13, no significant differences
were found between the time two scores for females in the multiage setting and those in
the traditional setting, E = .76, n = .58 for the PASS, E = 1.11, n = .37, for the SAM.
In regard to hypothesis 1.2, comparing the self-concept scores of males in the
multiage and same age classrooms, (means and standard deviations are displayed in
Tables 14 and 15) all of the eleven ANOVAs for testing homogeneity of groups at time
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Table 13
MANOVAs for PASS and SAM Subscale Score Differences for Female Students by
Classroom Setting at Time Two

Time two

..E

Measure

p-value

SAM
Pillai's Trace

5

.76

.583

Wilks' Lambda

5

.76

.583

Hotelling's Trace

5

.76

.583

Roy's Largest Root

5

.76

.583

Pillai's Trace

6

1.11

.369

Wilks' Lambda

6

1.11

.369

Hotelling's Trace

6

1.11

.369

Roy's Largest Root

6

1.11

.369

PASS

Note.

* indicates statistical significance
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Table 14
Mean PASS Subscale Scores for the Male Multiage and Same Age Students

Multiage

Same Age

SD

Measure

SD

TIME ONE
PASS
Math Ability

8.55

2.70

9.28

2.63

Read/Spell Ability

8.27

3.38

8.00

3.18

Academic Ability

5.09

2.39

4.66

2.09

General Ability

8.18

3.37

6.93

3.03

Penmanship Skills

8.55

2.58

6.79

3.10

School Satisfaction

7.18

3.66

7.45

2.93

TIME TWO
PASS
Math Ability

9.82

2.99

10.52

2.29

Read/Spell Ability

8.91

4.35

9.59

2.56

Academic Ability

4.45

1.69

5.31

2.07

General Ability

7.55

2.21

8.31

2.74

Penmanship Skills

6.55

2.98

7.72

3.23

School Satisfaction

6.82

2.86

7.97

3.30
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Table 15
Mean SAM Subscale Z-Scores for Male Multiage and Same Age Students

Same Age

Multiage
Measure

SD

SD

TIME ONE
SAM
Performance Based- SC

.25

1.01

2.20E-02

.87

Reference Based - SC

.40

.93

-3.6E-02

.89

Control over Performance

-.11

.83

-.11

.97

Instructional Mastery

.32

.99

-.12

.91

Motivation Schooling

.28

1.00

2.94E-02

1.00

TIME TWO
SAM
Performance Based- SC

-2.8E-02

1.07

-3.4E-02

.86

Reference Based- SC

-7.4E-02

1.03

-l.9E-02

.85

Control over Performance

-.18

1.00

Instructional Mastery

9.39E-02

1.34

2.73E-02

.85

Motivation Schooling

.30

1.34

9.l 7E-02

.97

.22

.81
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Table 16
Summary of Homogeneity of Groups (ANOVAs) and Variability (Levene) Tests for
Males by Classroom Setting at Time One

Homogeneity of groups
Measure

E

p-value

Homogeneity of variance
Levene

p-value

SAM
. Performance Based- SC

.95

.33

.72

.40

Reference Based - SC

2.47

.12

.34

.56

.02

.90

.00

.97

Instructional Mastery

2.75

.10

1.06

.31

Motivation Schooling

.63

.43

.01

.94

Math Ability

.11

.74

.47

.50

Read/Spell Ability

.03

.87

.01

.93

Academic Ability

.32

.58

.09

.77

General Ability

2.03

.16

.07

.79

Penmanship Skills

3.02

.09

3.40

.07

School Satisfaction

.01

.94

1.68

.20

Control over Performance

PASS

Note.

* indicates statistical significance
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one were found to be non-significant, indicating that the multiage and same age
participant's self-concept scores were homogenous at time one, as displayed in Table 16.
Also, as shown in Table 16, each Levene statistic for testing the assumption of
homogeneity of variance for the time one data was found to be non-significant, indicating
the variability between the self-concept scores were homogenous between males in the
multiage setting and the same age setting. As a result of these findings, all SAM and
PASS subscales will be included in further analyzes comparing differences between
males in the multiage and same age setting.
Two MANOVAs comparing each set of self-concept measures, the PASS and
SAM, for males as a function of classroom setting (multiage versus same age) were
computed to test for differences at time two. A nonsignificant MANOVA was computed
for the PASS, Wilks' Lambda, E = .81, n = .56. Results indicated that for the SAM
MANOVA was not appropriate as the covariance matrices were not found to be equal,
Box's M = 35.70, n= .004. Therefore, five ANOVAs comparing the self-concept time
two scores for males as a function of classroom setting (multiage versus same age) were
computed to test hypothesis 1.2.
As several ANOVAS were computed, the Bonferonni inequality was performed to
adjust the overall alpha for the level of significance. An alpha of .05/5 = .01 was the
necessary level to reject the null hypothesis for the SAM subscales. As displayed in
Table 17, one of the five ANOVAs was found to be statistically significant. A significant
difference was found between time two scores for males on the subscale concerning
control over performance, E(l,94) = 6.09, n = .01. As indicated form the corresponding
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average z-scores, the participants in the multiage setting reported significantly lower
control over performance scores (zx

= -.24), compared to their traditional peers (zx = .22).

Null Hypothesis Two
The second null hypothesis was that there would be no differences between the
cross-lagged values of subject-specific self-concepts and academic achievement, i.e.,
there is no causal relationship between academic self-concept and academic achievement.
Analysis of Hypothesis 2.0
The longitudinal cross-lagged panel correlation technique was used to test the
hypothesis of the potential causal predominance between academic self-concept in
mathematics and mathematical achievement and academic self-concept in reading and
reading achievement with data representing fourth grade participants, i.e., two separate
analyses were completed, one for math and one for reading data. As no significant
differences were found, (i.e., scores were homogenous ), between the math and reading
self-concept scores between the multiage and same age participants, the data was
combined for the following analyses.
The matrix of correlations among the various subscales and standard achievement
scores employed in this investigation are is presented in Table 19. The data utilized in
the cross-lagged panel correlation technique includes responses to the PASS subscales for
measuring both math and reading self-concept and scores from two standardized
achievement tests (CRT and SAT), measuring mathematic and reading achievement.
In order to use cross-lagged panel correlation three requirements must be met to
ensure that the model is stable. First, the test-retest correlations or autocorrelations must
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Table 17
MANOVA for the PASS and ANOVAs for the SAM Subscale Score Differences for
Male Students by Classroom Setting at Time Two

Time two
Measure

p-value

MANOVA
PASS
Pillai's Trace

6

.81

.56

Wilks' Lambda

6

.81

.56

Hotelling's Trace

6

.81

.56

Roy's Largest Root

6

.81

.56

ANOVA
SAM
Performance Based- SC

94

.02

.88

Reference Based - SC

94

.01

.96

Control over Performance

94

6.09

Instructional Mastery

94

.10

.76

Motivation Schooling

94

.47

.50

Note.

* indicates statistical significance

.01 *
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be moderate to large in size as well as statistically different from zero. Figure 1 presents
the cross-lagged panel correlation between reading self-concept and reading achievement
for the combined data of traditional and multiage participants. As shown in Figure 1, the
test-retest coefficients are moderately large in size and significantly different from zero,
with a correlation ofrata2=.53,12 < .01, for reading self-concept, and rb 1b2 =.69,12 < .01,
for reading achievement.
Secondly, the synchronous correlations must not be statistically different, i.e., they
must remain stable over time. Displayed in Figure 1, are the correlations, which were
transformed into Fisher's zs (rat ht= .33 and ra2b 2 = .49). A test of independence was
computed indicating that the null hypothesis could not be rejected (z = -1.67, 12 = .10),
concluding that the transformed correlation coefficients were not statistically different,
i.e., they remained stable over time.
Lastly, the cross-lagged correlations were examined. A comparison of the
correlations indicated that the correlation between reading self-concept at time one and
reading achievement at time two (ra 1b2 = .57) was larger than reading self-concept at time
two and reading achievement at time one (ra2b1 = .27). Further, after the correlations were
transformed to Fisher's zs, the test for inequality between the two cross-lagged
correlations was computed. The test of independence concluded that the correlations
were statistically different, (z = 3.08, 12 = .002), suggesting that the predominant causal
sequence is that of reading self-concept "causing" later reading achievement.
Figure 2 presents the cross-lagged panel correlation between math self-concept
and math achievement for the combined data of traditional and multiage partidpants. As
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Table 18
Intercorrelations Between Self-Concept and Achievement for Math and Reading Scores at
Time One and Time Two

1

Score

2

3

Students (n= 74)
1. Reading Self-Concept - Time One
2. Reading Achievement-Time One

.33*

3. Reading Self-Concept - Time Two

.53*

.27*

4. Reading Achievement -Time Two

.57*

.69*

.49*

Students (n= 74)
1. Math Self-Concept - Time One
2. Math Achievement - Time One

.51 *

3. Math Self-Concept - Time Two

.51 *

.40*

4. Math Achievement - Time Two

.46*

.78*

Note.

* indicates statistical significance at p < .02

.52*

4
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Figure 1
Cross-Lagged Panel Correlation Design for Reading Self-Concept and Reading
Achievement at Time One and Two

.53, p < .01

.57, p <.01

.33,

.49,
p < .01

p < .01

.27, p < .02

.69, p < .01
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Figure 2
Cross-Lagged Panel Correlation Design for Mathematics Self-Concept and Mathematics
Achievement at Time One and Two

.51, p < .01

.46, p < .01

.51,
p < .01

.52,
p < .01

.78, p < .01
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indicated in the figure the reliability, test-retest correlations, were relatively large and
significantly different from zero, with a correlation ofrata2 = .51, n < .01, for math selfconcept, and rb 1b2 = .78, n < .01, for math achievement. Secondly, after transforming the
synchronous correlations, ratbt = .51 and ra2b2 = .52, into Fisher's zs, a test of
independence was computed indicating that the null hypothesis could not be rejected,
(z = .17, n = .86). Thus, concluding that the transformed correlation coefficients are not
statistically different, i.e., they remain stable over time.
Lastly, the cross-lagged correlations were examined. A comparison of the
correlations indicated that the correlation between math self-concept at time one and math
achievement at time two (ra 1b2 = .46) was larger than math self-concept at time two and
math achievement at time one ( ra2bt = .40). After the correlations were transformed into
Fisher's zs, the test for inequality between the two cross-lagged correlations was
computed. The test of independence concluded that the correlations are not statistically
different, (z = .66, n = .50), suggesting that no predominant "causal" sequence between
math self-concept and later math achievement can not be determined.
Secondary Experimental Analyzes
To provide greater understanding of the relationships that exist between the
variables in this study, further analyses were conducted. As no significant differences
were found for both academic self-concept and academic achievement between the
multiage and traditional participants at time two, each group's data were combined for the
secondary experimental analyses.
Four experimental, stepwise multiple regression models were computed to
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Table 19
Intercorrelations for Variables Included in the Multiple Regression Analyses

Ability Factors
Variable

Math

Reading

Science

CRT
Math
Reading

.79*

Science

.72*

.73*

.52*

.26*

.35*

Read/Spell Ability

.49*

.49*

.35*

Academic Ability

.39*

.37*

.41 *

General Ability

.45*

.38*

.42*

School Satisfaction

.52*

-.01

.03

Penmanship/Neatness

.18

.11

.13

.20

.15

.24

Reference Based - SC

.24

.11

.27*

Control over Performance

.44*

.35

.38*

Instructional Mastery

.16

.15

.22

Motivation Schooling

.11

.08

.13

PASS
Math Ability

SAM
Performance Based - SC

Note.

* indicates statistical significance
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Table 20
Intercorrelations for Variables Included in the Multiple Regression Analyses

1

Subscale

2

5

4

3

SAM
Performance Based - SC
Reference Based - SC

.84*

Control over Performance

.42*

.38*

Instructional Mastery

.82*

.69*

.28*

Motivation Schooling

.65*

.54*

.20

Variable

1

2

3

4

.76*

5

PASS
Math Ability
Read/Spell Ability

.35*

Academic Ability

.40*

.48*

General Ability

.47*

.56*

.52*

School Satisfaction

.34*

.35*

.34*

.35*

Penmanship/Neatness

.36*

.58*

.65*

.58*

Note

* indicates statistical significance

.39*

6
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Table 21
Intercorrelations for Variables Included in the Multiple Regression Analyses

SAM - Subscales
RB

PB

CP

IM

MS

Math Ability

.46*

.44*

.57*

.35*

.33*

Read/Spell Ability

.31 *

.38*

.33*

.43*

.28*

Academic Ability

.66*

.60*

.29*

.51 *

.32*

General Ability

.47*

.49*

.47*

.44*

.24*

School Satisfaction

.45*

.56*

.17

.64*

.58*

Penmanship/Neatness

.63*

.57*

.32*

.51 *

.40*

Subscale

PASS

Note

* indicates statistical significance
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compare results to the hierarchical structure model of mathematical and reading academic
self-concept devised by Marsh & Shavelson, (1988). All multiple-regression analyses
were computed with data representing the fourth grade participants. Intercorrelations for
variables included in the multiple regression models are displayed in Tables 19, 20 and
21. For the first model mathematical achievement served as the dependent variable and
math self-concept, reading/spelling self-concept, penmanship self-concept, academic
ability self-concept, reference and performance based academic self-concept, general
ability self-concept, school satisfaction, motivation for schooling, instructional mastery,
sense of control over performance, science achievement, and reading achievement served
as the independent variables.
The overall regression coefficient ( R = .87) was found to be significantly
different from zero, ( E(3,59) = 60.32, n = .00) with the independent variables in the
regression equation accounting for seventy-six percent of the variability in math
achievement (R2 = .76). In regard to the relative importance of each independent
variable, the standardized beta coefficients are displayed in Table 22. Three of the 13
independent variables placed into the equation were found to significantly account for
variability in mathematical achievement. These factors in the order of relative
importance included: (1) reading achievement, beta= .53, t = 5.7, n = .00; (2) science
achievement, beta= .30, t = 3.2, n= .00; and, (3) math self-concept, beta= .28,
t

= 4.1, n = 002.
For the second stepwise multiple regression model mathematical academic self-

concept served as the dependent measure with several independent measures including
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Table 22
Beta Coefficients and Corresponding t-tests for Multiple Regression Equation with Math
Achievement Functioning as the Dependent Variable

Variable

ACHIEVEMENT
Reading

p-value

1

.51

5.71

.00*

.30

3.22

.00*

.28

4.09

.00*

Read/Spell Ability

.03

.36

.72

Academic Ability

-.04

-.06

.57

General Ability

-.01

-.06

.95

School Satisfaction

-.06

-.86

.40

Penmanship/Neatness

.08

.71

.48

SAM
Performance Based~ SC

-.09

-1.20

.23

Reference Based-SC

-.04

-.46

.65

Control over Performance

-.03

-.30

.77

Instructional Mastery

-.11

-1.57

.12

Motivation Schooling

-.08

-1.09

.28

Science
PASS
Math Ability

Note

* indicates statistical significance
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Table 23
Beta Coefficients and Corresponding t-tests for Multiple Regression Equation with Math
Self-Concept Functioning as the Dependent Variable

Variable

ACHIEVEMENT
Math Ability

p-value

.60

4.04

.00*

Reading

-.35

-2.42

.02*

Science

-.04

-.25

.80

PASS
School Satisfaction

.26

2.88

.01 *

Read/Spell Ability

.12

1.06

.30

Academic Ability

.16

1.59

.12

General Ability

.12

1.11

.27

Penmanship/Neatness

.17

1.45

.15

SAM
Control over Performance

.41

4.04

.00*

Performance Based - SC

-.09

-1.20

.23

Reference Based - SC

-.04

-.46

.65

Instructional Mastery

.12

.99

.33

Motivation Schooling

.08

.65

.52

Note.

* indicates statistical significance
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general self-concept, academic self-concept, various domain specific measure of
academic self-concept (e.g., reading/spelling and penmanship), school satisfaction,
motivation for schooling, instructional mastery, performance and reference based selfconcept and academic achievement scores (e.g., math, reading and science).
The overall regression coefficient ( R = .75) was found to be statistically different
from zero, ( .E(4,59) = 17.16, 12 = .00) with the independent variables in the regression
equation accounting for fifty-five percent of the variability in math self-concept
(R2 = .55). The relative importance of each of the variables in the equation as reflected
by the standardized beta coefficients is displayed in Table 23, along with the
accompanying significance test. Four of the 13 independent variables entered into the
equation were found to account for a significant amount of variability in math selfconcept, including: (1) mathematical achievement, beta= .60, t = 3.96, 12 = .00; (2) sense
of control over performance, beta= .41, t = 4.04, 12 = .00; (3) reading achievement, beta=
-.35, t = -2.42, 12 = .02; and, (4) school satisfaction, beta= .26, t = 2.88, 12 = .01.
For the third model reading achievement served as the dependent variable and
math self-concept, reading/spelling self-concept, penmanship self-concept, academic
ability self-concept, reference and performance based academic self-concept, general
ability self-concept, school satisfaction, motivation for schooling, instructional mastery,
sense of control over performance, science achievement, and math achievement served as
the independent variables.
The overall regression coefficient ( R = .82) was found to be significantly
different from zero, ( .E(3,59) = 37.83, 12 = .00) with the independent variables In the
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Table 24
Beta Coefficients and Corresponding t-tests for Multiple Regression Equation with
Reading Achievement Functioning as the Dependent Variable

Variable

ACHIEVEMENT
Mathematics

p-value

.82

8.52

.00*

.22

1.92

.06

-.25

-2.70

.01 *

Read/Spell Ability

.19

2.12

.04*

Academic Ability

.10

1.11

.27

General Ability

.04

.36

.72

School Satisfaction

-.02

-.28

.78

Penmanship/Neatness

-.05

-.57

.57

SAM
Performance Based - SC

.02

.18

.86

Reference Based - SC

-.04

-.49

.63

Control over Performance

.10

1.02

.31

Instructional Mastery

.05

.57

.57

Motivation Schooling

.01

.96

.01

Science
PASS
Math Ability

Note

* indicates statistical significance
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Table 25
Beta Coefficients and Corresponding t-tests for Multiple Regression Equation with
Reading/Spelling Self-Concept Functioning as the Dependent Variable

Variable

ACHIEVEMENT
Math Ability

p-value

.12

.75

.46

Reading

.37

3.37

.00*

Science

-.08

-.55

.59

.29

2.26

.03*

Math Ability

.14

1.24

.22

Academic Ability

-.13

-.89

.38

General Ability

.25

1.78

.08

School Satisfaction

.14

1.33

.19

SAM
Control over Performance

.02

.20

.85

Performance Based - SC

-.01

-.09

.93

Reference Based - SC

-.13

-.98

.33

Instructional Mastery

.01

.08

.94

Motivation Schooling

.08

.75

.94

PASS
Penmanship/Neatness

Note.

* indicates statistical significance
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regression equation accounting for sixty-seven percent of the variability in reading
achievement (R2 = .67) . In regard to the relative importance of each independent
variable, the standardized beta coefficients are displayed in Table 24. Three of the 13
independent variables placed into the equation were found to significantly account for
variability in reading achievement. These factors in order of importance included:
(1) math achievement, beta= .82, t = 8.5, 12 = .00; (2) math self-concept, beta= -.25,
t = -2.7, 12 = .01; and, (3) reading/spelling self-concept, beta= .19, t = 2.1, 12 = 038.
With the final stepwise multiple regression reading/spelling self-concept served
as the dependent variable and mathematical achievement, math self-concept, penmanship
self-concept, academic ability self-concept, reference and performance based academic
self-concept, general ability self-concept, school satisfaction, motivation for schooling,
instructional mastery, sense of control over performance, science achievement, and
reading achievement serving as the independent variables.
Results indicated that the overall regression coefficient ( R = .67) was
statistically different from zero, ( .£(3,59) = 15.57, n = .00) with the independent variables
in the regression equation accounting for forty-six percent of the variability in
reading/spelling self-concept (R2 = .46). The relative importance of each of the variables
in the equation as reflected by the standardized beta coefficients is displayed in Table 25,
along with the accompanying significance test. Of the 13 independent variables entered
into the equation, two were found to account for a significant amount of variability in
reading/spelling self-concept, including: (1) reading achievement, beta= .37, t = 3.37,
12 = .001; and, (2) penmanship/neatness self-concept, beta= .29, t = 2.23, 12 = .03.

CHAPTER V
DISCUSSION
Conclusions
This study examined the relationship between various domain specific facets of
academic self-concept and academic achievement with elementary age children
(specifically first and fourth grade students) in multiage and same age classrooms. The
study further examined the possible causal relationship of academic self-concept on
future academic achievement. It was hypothesized that there would be no main effect for
class type, nor interaction effects for gender on the total standard score of academic selfconcept. It was also hypothesized that there would be no causal relationship from
academic self-concept on academic achievement. The study addressed the following
hypotheses,

Ho 1 through Ho 1.2, in its analysis of children in multiage and same age

classrooms. The study also addressed hypothesis fio2, with multiage and same age
students collectively.
H 0 1.

There will be no significant difference in academic self-concept (math or reading)
between students who experienced learning in a multiage setting and control
group (same age) students who are exposed to learning techniques in a traditional
classroom.

H 0 1.1 There will be no significant difference in academic self-concept (math or reading)
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between female students who experienced learning in a multiage setting and
control group (same age) female students who are exposed to learning techniques
in a traditional classroom.
H0 1.2 There will be no significant difference in academic self-concept (math or reading)
between male students who experienced learning in a multiage setting and control
group (same age) male students who are exposed to learning techniques in a
traditional classroom.
H 02

There will be no differences between the cross-lagged correlations of subjectspecific academic self-concept and academic achievement, i.e., there is no causal
relationship between academic self-concept and academic achievement.
In sum, the data failed to reject all the null hypotheses, neither math nor reading

self-concept scores, along with other self-concept measures, increased beyond the level of
chance from the beginning of the year to the end of the year for the multiage students.
Also, academic self-concept scores for the multiage students failed to differ significantly
at the end of the year from their same age peers.
In regard to the influence of academic self-concept on future academic
achievement a set of associations was found between reading/spelling self-concept and
reading achievement scores at various points in time. The pattern of associations found,
indicated that a relationship exists whereby, positive reading/spelling self-concept
influences future reading achievement scores. This relationship does not, however, rule
out the possibility of a reciprocal effect between academic self-concept and achievement.
Further, this similar pattern of associations was not found between math self-concept and
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later math achievement. Math self-concept was found to be associated with math
achievement scores. The strength in the pattern of relationships needed to infer a
"causal" influence of earlier math self-concept on later math achievement, however, was
not found.
Discussion
According to Lev Vygotsky (1962) cognitive development occurs as a
consequence of instruction, play, assistance and learning which takes place in
collaboration with an adult or more capable peers. Along the same vein, in a multiage
classroom students are active learners, participating in and creating learning experiences
with other students of various ages and ability levels. Stemming from Vygotsky's theory
of cognitive development, this study examined the effects of collaborative learning in a
multiage classroom on student's academic self-concept (as viewed by Marsh/Shave Ison' s
model (1988) of academic self-concept). According to research on cooperative learning
and self-concept (Johnson, Johnson, & Maruyama, 1983; Slavin, Leavy, & Madden,
1984; Slavin, 1985), students, generally, reported improvement in their self-concept after
exposure to cooperative learning.
Further, given that research has shown that a positive relationship exists between
academic self-concept and academic achievement (Bandura, 1969; Martin, 1985;
Olivarez, 1985; Smith, 1985; Tucker, 1985; Finehout, 1983; Johnson, 1981; and Knoff,
1983) with some studies indicated a predominant causal flow from academic self-concept
to academic achievement (Marsh, 1990c), this study examined the potential causal
influence from academic self-concept on future academic achievement.
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Multiage versus Same Age
The results of this study showed no significant differences between the multiage
and same age students' math and reading self-concept scores, overall academic selfconcept or general self-concept scores at the end of the academic year. In addition, no
significant overall gains, from the onset of the academic year to its conclusion, were
reported for math and reading self-concept scores for the multiage participants. In light
of past research showing positive support for cooperative learning techniques and
academic self-concept, the question is why were no significant gains across time for the
various measures of academic self-concept reported for the multiage participants found in
this investigation?
One possible explanation for the current findings is that some students in the
multiage setting felt insecure socially and academically in working with older, more
advanced students. Restated, they found the multiage setting threatening. For example,
research (Borba, 1989) has shown that there are five feelings (security, selfhood,
affiliation, mission and competence), which are important in determining one's level of
self-concept. Borba reported that a student who possessed a high level of security, that is
one who felt safe and comfortable, conveyed a sense of assuredness, and held a sense of
self-knowledge, was competent and described as one who generally felt successful and
capable in school.
Data from the current study indicated that a significant difference was found
between the male multiage and traditional (same age) participants for sense of control
over performance scores at the end of the academic year. An examination of the means
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showed that the multiage participants reported significantly lower scores on the sense of
control over performance scale. Restated, same age participants scored significantly
higher on the control over performance scale compared to their multiage peers. A higher
score indicates a greater sense of control over school performance. In addition, the mean
scores for sense of control over performance for the multiage participants decreased from
the beginning of the academic year to the end of the academic year, indicating that their
sense of control over their performance declined over the course of the year. Significant
differences were not found between the multiage female participants and the same age
female participants.
According, to the work of Scheirer and Kraut ( 1979), underachieving students,
particularly elementary males, have more negative self-concepts than do higher achieving
students. Thus, for the current study, it could be that male students who at times are not
as strong in certain academic areas as their peers perceive themselves as possessing less
control over their performance in a multiage setting. In turn, the multiage atmosphere is
viewed as threatening with the collaboration of working with older, more capable peers
reinforcing an already fragile or low academic self-concept. Certainly, these students'
academic self-concepts are not being enhanced. Therefore, their scores do not indicate a
gain in their academic self-concept, rather, their scores reveal a decrease in school
satisfaction.
Another possible explanation for the above discrepancy in findings could be a
limitation of the study itself. While several disparate classrooms participating in the
study, the data represented one school with the students not being randomly assigned to
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either the multiage or same age classroom. Therefore, possible confounding variables
due to certain characteristics of the school could influence the findings in turn threatening
the external validity of the results. An ideal study would have included two or more
different elementary schools in different regions with similar demographic variables
coupled with random assignment of the students into different classrooms. Another
general limitation of the study concerns subject mortality. A number of students who had
participated in the data collection process at the beginning of the school year moved prior
to the second data collection date, resulting in an incomplete dataset as well as reducing
the overall number of subjects.
In addition, it was believed that the multiage classroom represented in this study
did not conform to the textbook definition of a standard multiage environment with a
strong emphasis on cooperative learning between students of varying ages and abilities.
As written in the literature (Multilevel grouping, 1991 ), multiage classrooms include·
students of multiple ages, abilities and interests. It is this diversity among students who
learn and work together that offers opportunities for the development of a positive
academic self-concept and increased academic achievement. It was observed in the
multiage classrooms that during both the reading and math classes teachers often
presented learning materials in a lecture format with a substantial amount of teacher
student interaction throughout the class period. While students could interact with oneanother as they worked on assignments, often students worked independently and
maintained assigned seating throughout the class periods, similar to those students in the
same age classroom.
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Nonetheless, the implications of the above results can be critical in the
development of positive and healthy academic self-concepts. If indeed, underachieving
elementary age males who possess lower academic self-concepts do not gain a sense of
control over their performance by participating in a multiage setting, then it seems crucial
to match students based on their comfort level in interacting with other students.
Further, as self-concept has been shown to be associated with future academic
achievement, academic success could be hindered by the students' lack of sense of
control over their performance. One of the major criticisms of the multiage classroom by
outsiders is the perceived lack of control the teacher possesses over the students and
curriculum and the ease in which a student could fall between the cracks. Just as some
educators perceive a sense of loss of control when observing a multiage classroom in
session, certainly, this same dynamic can be the experience sensed by a child involved in
the process.
Along the same argument, some children in a multiage classroom may chose not
to pursue purposeful learning. Students in a multiage setting are taught that in order to
have the right to make choices about their curriculum, they also have to accept the
responsibility to pursue their studies purposefully. However, some students, particularly
at the elementary level, may not prefer such freedom, feeling more in-control in a more
structured environment.
In spite of the discrepancy in the findings with other investigations, the current
study expands the literature on academic self-concept and the multiage classroom by
examining the influence of being placed in a multiage classroom on students' subject-
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specific self-concepts, academic achievement and other school related variables. Further,
this study provides more information in regard to gender differences and other nonacademic related factors which may influence the development of subject-specific selfconcepts.
Cross-Panel Correlation Study
In a review of over 23 studies and 18 doctoral dissertations measuring selfconcept and academic achievement relations, no conclusive evidence suggesting that a
causal flow from self-concept to academic achievement was found (Byrne, 1996a).
Eleven studies found a "causal" predominance of academic achievement over selfconcept, 11 studies demonstrated a "causal" flow from self-concept to academic
achievement and one study failed to measure directionality.
In this study an attempt to provide evidence for a predominant flow from selfconcept to academic achievement was performed. Several limitations found in prior
investigations were controlled for in the present investigation, such as establishing
temporal precedence with the variables of interest (e.g., self-concept and academic
achievement). Further, self-concept was viewed as a multidimensional, hierarchical
construct with several domain-specific facets following the Marsh/Shavelson model
(1985), whereas prior investigations viewed self-concept as a unidimensional construct.
Thus, general self-concept was not used as the variable of interest, rather independent,
subject-specific measures of academic self-concept and their matching achievement
scores were utilized in the longitudinal design.
A two wave cross-lagged panel correlation design (Cook & Campbell,-1979) was

87
used to analyze the data. Data was collected at the beginning of the academic year and at
the conclusion of the academic year with achievement scores generally reflecting the
same time intervals, i.e., tests were given at the end of each academic year. Based on the
pattern of relationships found in the cross-lagged correlation design, the current study
demonstrated support for a "causal" flow from reading self-concept to reading
achievement. Reading self-concept measured at the beginning of the academic year
significantly influenced reading achievement scores measured at the end of the academic
year. Restated it, thus, prior reading achievement scores had no effect on subsequent
measurements of reading self-concept. The study failed, however, to demonstrate the
same significant influence between math self-concept and math achievement.
While the pattern of relationships found between math self-concept and math
achievement was similar to that found with the reading data, the difference in the degree
of strength between the measured associations with the math data was not enough to
warrant a significant statistical difference. Restating the findings, the association between
prior math self-concept (time one) and subsequent math achievement (time two) was
found to be stronger then the association between former math achievement (time one)
and later math self-concept (time two), however, the association between prior math
achievement on subsequent math self-concept was too large to suggest convincingly, that
math self-concept is "causally" predominant over math achievement. This pattern of
associations is more suggestive of a reciprocal relationship between math self-concept
and math achievement rather than a "causal" flow.
The discrepancy in the current findings to those found in the literature-(Marsh,
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1990c) may be attributed to three factors: the instrumentation, the subjects, and the design
of the cross-lagged panel correlation. While the findings regarding the influence of early
reading self-concept on later reading achievement is consistent with those found by
Marsh, the lack of a convincing influence between math self-concept and math
achievement is not consistent. Marsh found that academic self-concept is "causally"
predominant over academic achievement.
For the current study academic self-concept was not used as the factor of interest
as in Marsh's study (1990c), rather separate analyses were conducted for reading and
math self-concepts with each subject-specific self-concept treated as an independent
construct. Further, each subject-specific self-concept was matched to its corresponding
achievement score (e.g., math or reading achievement). It may be that a stronger
reciprocal effect between self-concept and achievement exists for math, because
mathematics is generally a more difficult subject to master compared to reading.
Just as a different side of the brain is utilized when learning math as opposed to
reading, certainly, a different dynamic in what influences one's math and reading selfconcepts and one's math and reading achievement scores can occur. Further, it follows
that replicated findings of nonsignificant associations between math and reading selfconcepts have been found, while the correlation between math and reading achievement
is comparatively high (Byrne & Shavelson, 1986; Marsh, Byrne, & Shavelson, 1988;
Marsh, 1990b). Taking the current discrepancy of findings between math and reading
self-concepts and the above mentioned literature into account, clearly, different nonachievement factors are contributing to the development of math and reading self-
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concepts.
A second possible explanation for the discrepancy in results between Marsh
(1990c) and the current investigation relates to subject characteristics. Marsh examined
data from an older group of subjects, his participant pool was composed of over 1400
high school age students. Crain (1996) has argued that age appears to affect children's
perceptions of their abilities as they progress to higher grade levels. Crain suggests that
children are more objective in their ratings as they mature because they have learned to
incorporate feedback into their self-perceptions. In the current study scores from fourthgrade children were examined. Crain has shown that children at this age tend to report
higher scores on self-concept measures. Thus, for fourth-grade students the association
between subject-specific self-concept and matching achievement scores may not be as
high or as accurate as the high school age students, because of the tendency to be less
objective in determining self-concept. Further, elementary age children may rely more on
achievement scores, as was found with the math data, rather than incorporating feedback
into their self-perception.
Another explanation is that Marsh (1990c) examined data over a longer period of
time. Whereas in the current study a two-wave panel study was investigated, Marsh
analyzed data from four different time periods, representing scores across a four-year time
span. While the results were replicated over a one-year period for reading self-concept
and achievement, additional testing over a longer duration is needed to establish a pattern
of replication with other subject-specific self-concepts. Nonetheless, the current study
has contributed to literature focusing on self-concept in that it was the first to examine
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subject-specific self-concepts in a longitudinal design.
The implications for the current analyses are many. For example, if indeed a
"causal" flow exists from reading self-concept to reading achievement then classroom
pedagogy should included methods for influencing the development of a positive reading
self-concept. Further, if disparate factors influence the development of math self-concept
in a different manner than with reading self-concept, than more research needs to be
conducted to uncover these differences. The above findings provide additional strong
evidence for the multidimensionality of self-concept, following the Marsh/Shavelson
model (1985).
Secondary Analyses
Given the discrepancy in findings on the pattern of relationships from the crosslagged panel design for math and reading, secondary analyses were conducted. Four (two
for math, two for reading) experimental multiple regression models were performed, two
with a subject-specific self-concept (e.g., math or reading) as the dependent variable and
two with an achievement score (e.g., math or reading) as the dependent variable. The
intention was to examine which models were able to account for the largest amount of
variability in the dependent variable. Reiterated, could the set of variables in the models
account for more of the variability of achievement scores or subject-specific self-concept?
It was the researchers belief that if more of the variability was explained with
achievement representing the dependent variable rather than self-concept, then subjectspecific self-concept scores are better predictors of their matching achievement scores
then of the reverse relationship of academic achievement scores predicting matching
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subject-specific self-concept. Further, given the results of the cross-panel correlation
design, and that the literature indicated that math and reading achievement scores are
highly associated but math and reading self-concept score are not, the researcher was
interested in whether a similar set of variables accounted for a significant portion of the
variability in regard to math and reading variables (both self-concept and achievement).
Results from the four multiple regression analyses indicated for both math and
reading that a larger portion of the variability was accounted for in the models measuring
academic achievement compared to the models measuring academic self-concepts, e.g.,
76% compared to 55% for math and 67% compared to 46% for reading. These findings
suggest that one is more proficient in predicting students' academic achievement from a
series of self-concept and academic achievement scores than predicting their subjectspecific self-concept. These results follow prior research (Marsh, 1990c), providing
additional support for the "causal" flow from self-concept to academic achievement.
The different variables in the multiple regression equations that accounted for a
significant amount of variability in academic achievement or self-concept were also of
interest for the current study. In regard to math achievement three variables were found
to account for a significant amount of variability: reading achievement, science
achievement, and math self-concept. In reference to math self-concept, four variables
were found to account for a significant amount of variability: math achievement, sense of
control over performance, reading achievement and school satisfaction. It is interesting
that sense of control over performance and level of school satisfaction were found
important factors in measuring math self-concept. It is possible that these results follow
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the above hypothesis that math may prove more difficult a discipline to master than
reading. This follows as results indicated that two different variables (reading
achievement and penmanship/neatness self-concept) were found to account for a
significant amount of variability in measuring reading self-concept as opposed to the four
(aforementioned factors) found to account for math self-concept.
As indicated in the literature (Shavelson, Hubner, & Stanton, 1976) self-concept
represents perceptions of self as derived from self-attributions, interaction with
significant others and others' experiential aspects of the social environment. Based on
this definition, the Marsh/Shavelson model ( 1985) which demonstrates that math and
reading self-concepts are not correlated, and the current findings, it is clear that a different
dynamic is occurring in the development of both a positive math and reading selfconcept. Math self-concept, is clearly associated with the students' sense of control over
their ability to perform the mathematics as well as their level of satisfaction with the
techniques in which mathematics is taught in the classroom.
The are several important implications regarding the above findings. For
example, if a students' sense of control over their ability to perform mathematics is
critical in the development of a positive math self-concept, then math pedagogy should be
tailored to address this issue with each child individually. In other words, different
pedagogical techniques for teaching math should be an option for the child, e.g., reading
problems to understand the theory behind math problems, such as division or
multiplication, as opposed to simply memorization of times tables. The methods for
teaching math should provide students with a sense of empowerment (i.e., control) over
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math as a discipline as opposed to feelings of dissatisfaction or loss of control. Given
that each year our nations average achievement test scores for mathematics decreases,
finding new solutions for providing our young students a sense of control over this
discipline seems critical for future success in this area.
Therefore, further testing which examines math and reading self-concepts as they
relate to other school related variables is needed to further understand what different
factors influence the development of math and reading self-concept in a varying manner.
Additional testing is also needed with subject-specific self-concepts to replicate the
current findings. The current set of secondary analyses have further validated the
Marsh/Shavelson model (1985) in regard to the lack of association between math and
reading self-concepts. The analyses have further added to the literature in demonstrating
a difference in the factors that account for a significant portion of variability in math and
reading self-concepts.
Recommendations
Several recommendations for future research can be derived from the current
study:
1.

Research in multiage grouping and academic self-concept development in
childhood education needs to be examined more throughly. What factors specific
to the multiage setting, such as curriculum or the pairing of students with similar
learning preferences that influence students' sense of control over their
performance regarding mathematics needs to be assessed. Further, these factors
need to be compared and contrasted with data from a same age setting to replicate
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the findings of the current study.
2.

An experimental longitudinal study, randomly assigning teachers and students to

multiage and same age classrooms and a longer duration for data collection, such
as two years or more should be conducted. Such a study may produce a more
reliable measure of the influence of the multiage setting on the development of
academic self-concept and academic achievement. Further, examining a longer
period with multiage in effect is needed to determine if differing lengths of
implementation have any impact on subject-specific self-concepts and academic
achievement. Such studies could clarify if there is an implementation length
which would maximize the development of positive self-concepts and academic
achievement.
3.

Since significant differences were found between the multiage and same age male
students in regard to school related variables, future research might examine the
benefit/detriment of utilizing a multiage setting and the various pedagogical
strategies employed in a multiage setting, such as cooperative learning with male
students.

4.

Are the potential benefits on subject-specific self-concepts and achievement in a
multiage setting similar for learning in a same age (traditional) classroom which
employs cooperative learning as the major teaching technique? Multiage and
same age classrooms where cooperative learning is a major teaching strategy need
to be examined in order to compare and contrast outcome variables. Perhaps no
significant differences exist on self-concept development and achievement scores

95
for multiage students and same age students who experience cooperative learning
techniques. Perhaps it is cooperative learning as opposed to learning with older
students that creates a positive change in self-concept and academic achievement.
5.

Significant differences were found in students' sense of control over the
performance in the classroom as a function of setting with male students in the
multiage setting reporting lower scores than the same age students, at the end of
the academic year. Future research needs to focus on what factors in the
classroom lead to this lower sense of control over performance over the course of
the year for male students in a multiage setting. Do these male students possess
different preferred learning styles or prefer a more structured environment?

6.

In regard to the self-concept literature, a replication of this study needs to be
conducted to analyze the possible "causal" associations between subject-specific
self-concept and matching academic achievement via structural equation
modeling, e.g., path analysis. Structural equation modeling addresses several
limitations associated with the cross-lagged panel design. For example, SEM
provides for the specification of causal effects in the hypothesized model.

7.

Future efforts should examine the factors that account for the variability of
subject-specific self-concepts for students at different achievement levels. If
disparate factors influence the development of positive subject-specific selfconcepts differently for students at varying achievement levels, then methods can
be designed to support students in a manner necessary for developing positive
subject-specific self-concepts.

APPENDIX
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Dear Parent or Guardian:
We would like to ask your permission for your son or daughter to help us investigate
how children's academic self-concept is influenced by learning in either a multiage setting or a
traditional setting. This research project, called "An Investigation into Children's Academic
Self-Concept Within Their Zone of Proximal Development" will help us see whether childrens'
academic self-concept is influenced differently depending on the type of learning environment,
i.e., multiage or traditional. We will also be looking at how the child best perceives and
processes information and how this information relates to their academic self-concept.
What is involved? Students who participate will be asked to spend some of their time
(approximately 1.5 hours, spread over 2-3 days) completing 3-5 questionnaires. A couple of the
questionnaires are designed to assess their feelings about their academic abilities, school-related
achievement, and the way they prefer to process information. Another questionnaire is designed
to measure their views of their academic environment. And, the final scale is designed to
measure school-related student stress.
Potential Benefits and Concerns. Although we will schedule completing the
questionnaires so that your son or daughter does not miss important lessons, he or she may have
to make up missed work. One possible benefit of being in the project may be that we increase
our knowledge about the best possible manner in which to educate our children and improve their
academic self-concept.
Participation is voluntary. Your son or daughter's participation in this study is
completely voluntary. Your son or daughter may withdraw at any time during the study and
refuse to answer any of the questions. This project has been approved by your principal, John
Hartman.
Information is confidential. All information will be held as confidential as is legally
possible. Only the researchers will see the data. Once the data have been collected, your son or
daughter's name will be removed and replaced with a number so that he or she can no longer be
connected to any specific answer.
Questions? We would appreciate it if you would return the form on the back of this page
if you would not like your son or daughter to participate. You may keep the attached copy of
this letter for your records. If you have any questions, please feel free to call (collect), Ms. Heidi
Carty (714)366-9125 or Mr. John Hartman 964-7550. Either of us can arrange for you to see the
questionnaires in advance if you wish. The Institutional Review Board at Loyola University of
Chicago has also approved the study and can answer questions about the rights of participants in
research. You may contact them at (312)508-24 71.
Thank you for your consideration.
Sincerely,

Heidi M. Carty, Ph.D. Candidate
Graduate Student
Loyola University Chicago
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Project Title: An Investigation into Children's Academic Self-Concept within their Zone
of Proximal Development.

I , - - - - - - - - - - - - - - - - - - - - - - - - - ' the parent or
guardian of
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _, a minor of
years of age, hereby
consent to her/his participation in a research project being conducted by Heidi M. Carty.
I acknowledge that Heidi M. Carty has fully explained to me that there are no
risks involved in this research, and the need for the research; has informed me that I may
withdraw my child from participation at any time without prejudice; has offered to
answer any inquiries which I may make concerning the procedures to be followed.

Please check the appropriate boxes and send this form back to school with your
son or daughter.

DI have read and understand the permission letter. I do not wish for my child to
participate in this study.

DI have received a copy of Heidi M. Carty's letter for my records.

Parent's S i g n a t u r e / D a t e - - - - - - - - - - - - - - - - - -

Please send this form back to school with your son or daughter.
Thanks!!!
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